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Impact Assessment Using Geographic Information System (GIS): 
Transportation Engineering Applications
by
S oon-T in  Lim 
R eginald R. S ou leyrette , C om m ittee Chairm an  
D epartm ent o f  Civil and E nvironm ental E ngineering
ABSTRACT
This study addresses the use of geographic inform ation systems (GIS) in 
several transportation  engineering applications. Geographic inform ation systems are 
show n to exhibit significant potential in impact assessm ent and complex spatial data 
m anagem ent. GISs are analysis tools that provide engineers and planners 
capabilities of spatial storage, m anipulation, analysis, and effective data 
p resentation. Advances in com puting technology have lead to wide spread use of 
GIS in m any areas, particularly in transportation, environm ental and landuse impact 
assessm ent studies.
Yucca M ountain, 100 miles northw est of Las Vegas Nevada has been chosen 
as the site of a proposed repository for high level nuclear waste. This proposed 
siting has m otivated the study of potential transportation  related impacts. GIS may 
be used to facilitate assessm ent of potentially affected populations, environm entally 
sensitive areas, property  values, land uses, and o ther impact m easures along 
potential w aste transportation  routes leading to Yucca M ountain.
x i i
In this study, GIS is also used to investigate non-radiological transportation 
impacts due to the construction and operation of the proposed repository. One 
im portant and tim ely analysis is perform ed for the relation betw een air quality and 
transportation  related sources of pollutants in the Las Vegas area. Vehicle miles 
traveled (VMT), num ber of refueling stations, air quality m easures, and 
m eteorological conditions are some of the m easures used to determ ine these 
relationships.
x i i i
1 INTRODUCTION
The Nuclear W aste Policy Act of 1982 (NWPA), as amended, directed the U.S. 
D epartm ent of Energy (DOE) to study Yucca M ountain, Nevada, for suitability as the 
nation’s first deep geologic repository for spent nuclear fuel and high-level 
radioactive waste. The transportation of these w astes from nuclear reactors and 
defense facilities to a repository has created m any issues and concerns especially to 
the people in Nevada. This thesis sets out to explore the applications of an 
analytical tool, specifically Geographic Inform ation Systems, to the study of the 
potential impacts of transporting  nuclear wastes.
1.1 Scope and Objective of Study
To dem onstrate the usefulness of GIS to transportation  analysis, the scope of 
this study includes analyzing four highw ay routes and three rail access routes at 
en try  points to the State of Nevada to a proposed high-level nuclear waste 
repository at Yucca M ountain. Three dem onstration areas of impact analysis 
undertaken in this study are identification of resident population, non-resident 
population and environm entally sensitive areas along potential w aste shipm ent 
routes. One objective of this study is to develop a system and new  m ethodologies 
to analyze potential risks and impacts of nuclear w aste transportation.
A nother objective of this research is to assess the potential of GIS for 
addressing a m ore global transportation problem, that of air quality analysis. The 
Las Vegas m etropolitan area is used as a case study to dem onstrate this potential.
l
1.2 Repository and Routes
Yucca M ountain is located approxim ately 100 miles northw est of m etropolitan 
Las Vegas. As Nevada has a sparse rural transportation  network, there are few 
existing highway and no current rail access routes to Yucca M ountain. In order to 
ship nuclear w aste to the proposed repository, new  highw ay segments or at least 
one rail spur w ould have to be constructed. In this study, four highw ay routes will 
be specified and characterized. Two routes en ter Nevada from Utah at W endover. 
One route enters from Arizona at Mesquite, and one from Southern California at 
Stateline. These routes have been identified by the U.S. D epartm ent of Energy or 
the State of Nevada as potential paths for nuclear w aste shipm ents. In addition to 
these highw ay routes, three rail access corridors under study by the U.S. 
D epartm ent of Energy are also investigated. These access routes include spurs that 
w ould connect the repository w ith the m ainline o f the Union Pacific railroad. The 
connections to the m ainline w ould be made n ear Jean  in Clark County, Caliente in 
Lincoln County or Carlin in Elko County.
1.3 Impacts of Repository
There are m any concerns associated w ith  transportation  of hazardous 
m aterials, particularly nuclear w aste. This proposed repository if built, will create 
impacts to the transportation  system, environm ental, and  o ther socioeconomic 
impacts in Nevada. These impacts include pre-operational and operational. Pre- 
operational impacts are impact that result before the repository is in operation and
during the construction of the repository. Such impacts m ay range from 
disturbance of wildlife m igration patterns, habitats of endangered species, or o ther 
natural resources. The repository w hen built, will increase hum an activities in 
previously virgin areas during the construction and operation of the repository.
Due to the nature of radioactive materials to be transported , it is helpful to 
classify potential impacts into four categories: accident, non-accident, radiological, 
and  non-radiological related. (See Abkowitz, et al, 1989.)
In the pre-operational stage, impacts may be classified into non-radiological 
accident, and non-radiological non-accident. Non-radiological accident impacts 
result from any accident w ithout radiological effects (typical highw ay or rail 
accidents). The non-radiological non-accident impacts do no t involve accident or 
radiological effects (e.g. construction activity).
O perational impacts, on the o ther hand occur during operation of the 
repository. O perational impacts can be classified into all four categories. Table 1-1 
and Table 1-2 presents some of the potential consequences of spent fuel 
transportation.
In Table 1-1, the general phrase "consequence probability" is used ra ther than 
accident or incident probability, as there may be consequences of routine 
operations. The probabilities associated w ith non-routine operations are very small, 
and  the probability associated w ith routine operations is one m inus this small 
num ber. Therefore the probability of routine operational consequences can be 
taken as 1.0, for all practical purposes.
Table 1-1
Measures of Probability
Radiological Non-Radiological
Accident Probability of occurrence and severity Probability of
of radio-logical accidents m easured occurrence and
by: severity of non- 
radiological accidents
Probability of Accident: Type, Severity 
Probability of Release/ Dispersion:
m easured by:
M agnitude, Areal Coverage, Speed, Probability of Accident:
Timing 
Probability of Exposure 
Probability of Exposure Effects
Type, Severity
Non- Probability =  1 Probability = 1
Accident
... ........................................... ... . ...............
Table 1-2
Measures of Consequence/Severity of Consequence
Radiological Non-Radiological
Accident 1) Health Effects 1) Health Effects
Acute or latent effects of radiation 
exposure
Number of persons exposed and 
distribution of exposure levels
- general population
- crew and handlers
- drivers and passengers of other
vehicles
- pedestrians
- emergency responders
Injury/death to:
- crew
- drivers and passengers of other
vehicles
- pedestrians
- general population
2) Economic Effects
- property damage
- medical and lost wages
2) Economic Effects 3) Institutional Impacts
- cleanup
- business disruption (present and
future)
- loss of tax base
- loss of land rents
- loss of access to transportation
facilities
- emergency response
- medical and lost wages
- perceptual amplification
- other
- organizational/ regulatory impacts
- loss of revenues due to perceived
impacts
- other
4) Social Impact
- due to perceived risk
- other
3) Environmental Impacts on:
- Wildlife species
- Water supplies
- recreational lands
- other
4) Institutional Impacts
- loss of tax revenues
- organizational/ regulatory impacts
5) Social Impact due to perception 
of risks
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Table 1-2 (cont.)
Measures of Consequence/Severity of Consequence (cont.)
Radiological Non-Radiological
Non-
Accident
1) Health Effects
Latent effects of radiation exposure
number of persons exposed and 
distribution o f exposure levels
- general population
- crew
- drivers and passengers o f other
vehicles
- pedestrians
1) Economic Impacts
- operating costs
- infrastructure maintenance
- infrastructure reconstruction
- infrastructure development
- traffic congestion
- changes in property values due to
infrastructure changes
- other
2) Environmental Impacts
2) Economic Impact
- health effects
- perceived impacts
- due to infrastructure improvement
or development
- due to increased traffic levels
- other
3) Institutional Impacts 3) Institutional Impacts
- organizational/ regulatory impacts
- loss of revenues due to perceived
impacts
- other
- organizational/ regulatory
- other
4) Social Impact
- due to perceived risk
- other
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1.4 Models and Methods for Impact Assessment
In this study, four highw ay routes and three rail access routes are 
characterized to support comparisons of routes based on selected characteristics. 
For highw ay routes under consideration by the State of Nevada for designation 
as preferred routes, characterizations w ere made using distance, accident rates 
and history, infrastructure, hazardous m aterials shipm ents and inventories, road 
conditions, environm ental sensitivity, and resident and non-resident population 
along the routes. For three of the rail access routes being considered, others 
measures including construction costs, meteorological conditions, environm ental 
sensitivity, and resident and non-resident population along the proposed 
alignm ent w ere used for characterization.
1.5 Literature Review
At present, there is no single tool that is available to address all areas of 
concern in nuclear w aste transportation. In this study m ethods are presented to 
facilitate three forms of analysis. The three forms of analysis are: com parative 
study, worst-case assessment, and probabilistic risk assessm ent (PRA). 
Comparative study can be defined as the use of relative and absolute data to 
support com parisons on selected characteristics. Worst-case assessm ent includes 
the determ ination of potentially critical and potentially likely places for accidents 
to occur. In this study, no attem pt is m ade to quantify the m agnitude of these 
impacts, and in the case of likely locations for accidents, only proxy m easures
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(e.g., historical trends, independent factors) are used to assess accident 
likelihood. Probabilistic risk assessm ent includes the determ ination of probability 
of an accident occurring along route segm ents m ultiplied by a quantitative 
m easure of consequence to derive a m easure of risk. In PRA, all segm ents of a 
proposed route are considered and contribute to the total risk.
In all three forms of analysis, each needs inputs to derive its outputs and 
m easures. Relevant data that may be used as inputs for each of the forms may 
include resident population, non-resident population and environm ental sensitive 
areas along w aste shipm ent routes. In this study, new  and existing 
m ethodologies w ere used to facilitate data gathering, estim ation, m anipulation, 
analysis, and presentation. A specially designed autom ated Geographic 
Inform ation System (GIS) is developed to capture and integrate all related data.
A GIS (Geographic Inform ation System) is an analysis tool th a t allows 
storage, m anipulation, analysis, and presentation of spatial data. GIS was first 
conceptualized in the 1950’s, but has become increasingly popular through the 
1980’s. One im portant feature of GIS is its ability to relate spatial attributes to 
descriptive attributes.
In GIS, a geographical coordinate reference system is used to reference 
information. GIS is adept at graphical display of information. One of the most 
useful functions in GIS is its capability of perform ing spatial operations such as 
aspatial queries, spatial queries and data linkages. The difference betw een an 
aspatial and a spatial query is that, an aspatial query does not require
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geographical references; on the o ther hand, a spatial query requires geographical 
references. One example of aspatial query is - "what is the average num ber of 
retired senior citizens per ten-thousand people living in m etropolitan area." In 
this case, the geographical location and description of the m etropolitan area and 
its relation to o ther areas is not required. An aspatial query is useful for 
regional modeling and analysis. Applications of aspatial query include 
identifying dem ographic characteristics, total length of transit routes, total 
num ber of hospitals and  or prison cells. Inform ation th a t could be obtained in 
an aspatial query such as, w hat portion of population in a m etropolitan area is 
made up of retired senior citizens, is crucial to regional planners for planning at 
a regional level.
On the o ther hand, a spatial query such as "what is the average num ber of 
people w ith incomes at o r less than  the poverty level living w ithin 1 mile o f any 
bus stop," does require geographical referencing. This spatial query can be used 
to identify/predict the optim al locations for bus stops based on the assum ptions 
that m ore people living at or below poverty level are likely to choose public 
buses as a mode of travel if bus stops are located w ithin  a reasonable walking 
distance from their residence.
Some of the ways that GIS can link data sets include exact m atching, and 
non-exact matching. Exact m atching is often used w hen one data file has 
geographic features, and ano ther data file has additional inform ation pertain ing 
the corresponding geographic features. Exact m atching combines data files using
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a key common to both files. Non-exact m atching includes hierarchical m atching 
and fuzzy m atching. Hierarchical m atching is often used w hen frequency and 
details of data collection are different betw een a larger area and a smaller area. 
For example, unem ploym ent statistics for a county are m ore frequently gathered 
bu t to lesser detail than  population/dem ographic statistics by census tract-blocks.
In order to derive a more meaningful value that reflects the unem ploym ent 
rate for the particular county, all tract block population w ithin the county m ust 
be added together. Since unem ploym ent rate for a county  is expressed as total 
unem ployed divided by total population in the county, all tract-blocks w ithin the 
county have to be summed.
A nother type of non-exact m atching is fuzzy m atching. Fuzzy m atching 
uses the overlay concept to derive new  data sets. One example of fuzzy 
m atching could be to overlay traffic analysis zone boundaries (TAZs) over land 
use maps to derive percentages of various types of land use w ithin each TAZ.
For spatial analysis, GIS is preferred to o ther com puter program s such as 
spreadsheets (e.g., Lotus 1-2-3), or com puter aided design or drafting packages 
(e.g., AutoCAD), because, in GIS, geography, or space, is the common elem ent 
betw een data sets.
There are several groups of questions that a sophisticated GIS can answer. 
1) Location - W hat exists at a particular location and w here is it in relation to a 
geographic reference? 2) Condition - W here is the m ost suitable place to build 
transit stations given certain constraints are satisfied? 3) Trends - W hat species
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and w hich wildlife m igration patterns have changed since the construction of a 
dam? 4) Patterns - Are the rates of traffic related accidents in the central 
business district for all m etropolitan areas h igher than those of suburban  areas? 
5) M odeling - W hat are the potential impacts o f accidents during transportation 
of high-level nuclear w aste along a m ajor highway?
A successful inform ation system consists of five m ajor com ponents [Dickey, 
1983]. These com ponents include hardw are, software, data, tra ined personnel 
and sets of procedures. H ardw are refers to the physical end of the com ponent 
spectrum  and includes in p u t/o u tp u t devices, central processing units, display and 
storage. Com puter software operationalizes algorithm s and its capabilities 
determ ine the type of results and products achievable in analysis. The 
availability o f data is crucial for effective im plem entation of any inform ation 
system or GIS. Before data are used for analysis, it is im portant tha t desired 
quality be identified and  assured and that data be compiled in a form at 
com patible w ith  o ther system com ponents. The structures of databases, 
consistency, level of detail, referencing system, compatibility, m anagem ent and 
updating capability play an im portant role in GIS. In m any instances, macro 
routines (program s) can be developed to facilitate the use of data for modeling 
applications. In GIS, com ponents involving hum an interaction are often 
complicated and time consuming. Lack of inform ation exchange and in ter­
departm ental coordination is a potential problem. Another issue is acquiring GIS 
technical skills for all relevant personnel w ithin an  organization.
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1.6 Overview
C hapter 2 illustrates some applications of GIS and methodologies used to 
estim ate total resident population along nuclear w aste shipm ent routes. Chapter 
3 illustrates some GIS-based techniques to assess non-resident populations. 
C hapter 4  shows GIS m ethods used to quantify areal extent of environm entally 
sensitive areas along routes. C hapter 5 dem onstrates a prom ising potential 
application of GIS to address air quality and transportation  relationships.
Chapter 6 concludes the thesis w ith suggestions for extensions of GIS for o ther 
transportation  problem s, and discuses ongoing w ork w ith  improved data and 
m ethodologies.
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1 GIS FOR POPULATION ESTIMATION
1.1 Transportation Impacts Analysis Based on Population
Population density is an im portant variable for risk assessm ent along high- 
level nuclear waste shipm ent routes. This variable prim arily affects the 
consequences (accident or non-accident) of shipm ent. In states w ith a high visitor 
population such as Nevada, two categories of population are im portant, resident 
population and non-resident population.
In this study, resident population refers to perm anent, year-round population. 
It does not include a significant num ber of persons w ho reside in Nevada for only 
portions of the year. Resident populations may be expressed in term s of density per 
square m ile/per mile along proposed routes, as well as in terms of absolute num bers 
of residents within various route corridors. This chapter presents resident 
population estim ation along four highw ay routes from entry  points to Nevada to 
Yucca M ountain. In addition to the highway routes, resident population w ere also 
studied for four rail access routes (two rail spurs and  m ainline connectors and one 
additional spur with two m ainline connectors) under consideration by DOE for 
providing access to Yucca M ountain.
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1.2 Description of Highway Route Alignments
1.2.1 Route: A (From Wendover via Las Vegas)
Highway Route A enters Nevada from Utah at W endover. The route 
consists of sections of US 93 Alt, US 93 (northern  section), US 6, SR 318, Us 
93 (southern  section), 1-15, Craig Road (North Las Vegas), Rancho Road (Las 
Vegas), and US 95.
1.2.1.1 Route Specification and Distance
Route A was broken dow n by sections and  segm ents. This breakdow n 
was established to provide hom ogeneous segm ents for risk m odeling and 
impact assessm ent. Sections w ere broken dow n by highw ay classification. 
Sections were segm ented according to a m ethodology used in the NDOT 1988 
Annual Traffic Report and  by population boundaries (w here population 
densities changed significantly). Appendix 2-A lists the location, distance of 
each segment. The total length of this route is approxim ately 415.8 miles. 
Figure 2-1 shows the alignm ent of Route A.
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Figure 2-1 Alignment of Highway Route: A
_________( wendover via Las Vegas )_________
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1.2.2 Route: B (From Wendover via Tonopah )
Highway Route B enters Nevada from Utah at W endover. The route 
consists of sections of US 93 Alt, US 93 (northern  section), US 6, and US 95.
1.2.2.1 Route Specification and Distance
Specification and distances for sections and segm ents for Route B are 
listed in Appendix 2-C. Route B is divided into 42 segments. Distances for 
segm ents w ere obtained from NDOT 1988 Annual Traffic Report. The total 
length of this route is approxim ately 434.9 miles. Figure 2-2 shows the 
alignm ent of Route B.
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Figure 2-2 Alignment of Highway Route
__________ ( Wendover via Tonopah )_______
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1.2.3 Route: 1-15 to US 95 from Arizona
Highway Route 1-15 to US 95 from Arizona enters Nevada from 
M esquite at the border of Arizona and Nevada to Yucca M ountain. This 
route consists of sections of 1-15 and US 95.
1.2.3.1 Route Specification and Distance
Specification and distances for sections and segm ents of the highw ay 
route from Arizona are listed in Appendix 2-E. This highw ay route is divided 
into 44 segments. The total length of this route is approxim ately 143.3 miles. 
Figure 2-3 shows the alignm ent of this route.
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Figure 2-3 Alignment of Highway Route
1-15 to US 95 From Arizona______
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1.2.4 Route: 1-15 to US 95 from California
Highway Route 1-15 to US 95 from California enters Nevada from 
Stateline at the border of California and Nevada to Yucca M ountain. This 
route consists of sections of 1-15 and US 95.
1.2.4.1 Route Specification and Distance
Specification and distances for sections and segm ents of the highway 
route from Arizona are listed in Appendix 2-G. This highw ay route is divided 
into 36 segments. The total length of this route is approxim ately 105.3 miles, 
the shortest of the four highw ay routes. Figure 2-4 shows the alignm ent of 
this route.
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1.3 Description of Rail Route Alignments
1.3.1 Rail Route: Spur 3: Jean access from California
(Spur 3 with Mainline Connector from California)
Spur 3 is option 3 of the initial 10 spur options considered by the DOE. 
This spur is to be connected from Yucca M ountain to the existing Union 
Pacific Railroad m ainline near Jean. The Jean  access from California would 
be the Union Pacific Railroad m ainline track from Califomia-Nevada border 
through Jean, and to Yucca M ountain.
1.3.1.1 Route Specification and Distance
The route specification for the Jean  spur is divided into two parts: the 
existing Union Pacific m ainline connector and the proposed spur. The 
projected distance for Spur 3 is approxim ately 121 track miles, and that of 
m ainline connector from California is approxim ately 13 miles. The entire rail 
route is about 134 miles. Figure 2-5 shows the approxim ate alignm ent Spur 
3, and Figure 2-6 shows the entire access route from California to Yucca 
M ountain.
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Figure 2-5 Alignment of Rail Route: Spur 3
_______________ ( Jean to Mercury)_______________
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Figure 2-6 Alignment of Rail Route: Spur 3
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1.3.2 Rail Route: Spur 3: Jean access from Utah
(Spur 3 with Mainline Connector from Utah)
Spur 3 is option 3 of the initial 10 spur options considered by the DOE. 
This spur is to be connected From Yucca M ountain to the existing Union 
Pacific Railroad mainline near Jean. The Jean access from Utah would be the 
Union Pacific Railroad m ainline track from Utah-Nevada border near Caliente 
th rough  Jean, and to Yucca M ountain.
1.3.2.1 Route Specification and Distance
The route specification for the Jean  spur is divided into two parts: the 
existing Union Pacific m ainline connector from Utah-Nevada border near 
Caliente and the proposed spur. The projected distance for Spur 3 is 
approxim ately 121 track miles, and that of m ainline connector from Utah is 
approxim ately 199 miles. The entire rail route is about 320 miles. Figure 2-5 
shows the approxim ate alignm ent Spur 3, and Figure 2-7 shows the entire 
access route from Utah to Yucca M ountain.
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Figure 2-7 Alignment of Rail Route: Spur 3
Jean Access Route From Utah
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1.3.3 Rail Route: Spur 7: Caliente
(Spur 7 with Mainline Connector from Utah)
Spur 7 is option 7 of the initial 10 spur options considered by the DOE. 
This spur is to be connected from Yucca M ountain to the existing Union 
Pacific Railroad m ainline near Caliente.
1.3.3.1 Route Specification and Distance
There are several options of alignm ents for the proposed Spur 7. 
Figure 2-8 shows one of the m any options used to illustrate the approxim ate 
alignm ent of Spur 7. The projected distance for Spur 7 as shown in Figure 
2-8 is approxim ately 366 track miles. The Caliente rail route is referred to 
as the Union Pacific Railroad m ainline track from Utah-Nevada border 
through  Caliente, and to Yucca M ountain. The approxim ate Union Pacific 
Railroad m ainline track from Utah to Caliente is approxim ately 40 miles. 
The total distance of the entire Caliente rail route to Yucca M ountain is 
approxim ately 406 miles. Figure 2-9 shows the entire access route from Utah 
through Caliente and  to Yucca M ountain.
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Figure 2-8 Alignment of Rail Route: Spur 7
____________ ( Caliente to Mercury )____________
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Figure 2-9 Alignment of Rail Route:
Spur 7 With Mainline Connector From Utah
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1.3.4 Rail Route: Spur 8: Carlin
(Spur 8 with Mainline Connector from Utah)
Spur 8 is option 8 of the initial 10 spur options considered by the DOE. 
This spur is to be connected from Yucca M ountain to the existing northern  
section of the Union Pacific Railroad mainline near Carlin.
1.3.4.1 Route Specification and Distance
There are several options of alignm ents for the proposed Spur 8. 
Figure 2-10 shows one of the m any options used to illustrate the approxim ate 
alignm ent of Spur 8. The projected distance for Spur 8 as shown in Figure 
2-10 is approxim ately 365 miles. The Carlin rail route is referred to as the 
no rthern  section of Union Pacific Railroad m ainline track from Utah-Nevada 
border (near W endover) through Elko, Carlin, and to Yucca M ountain. The 
Union Pacific Railroad m ainline track from Utah (near W endover) to Carlin 
is approxim ately 141 miles. The entire Carlin rail route to Yucca M ountain 
is approxim ately 506 miles. Figure 2-11 shows the entire access route from 
Utah (from W endover) through Elko, Carlin and to Yucca M ountain.
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Figure 2-10 Alignment of Rail Route: Spur 8
______________ ( Carlin to Mercury )______________
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Figure 2-11 Alignment of Rail Route:
Spur 8 With Mainline Connector From Utah
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1.4 Data
During this study, several issues were presented for gathering resident 
population data which accurately reflect the population in rapidly growing Southern 
Nevada. In 1990, studies show ed a m onthly average influx of m ore than 4000 new 
residents to Clark County. Raw data on resident population w ere obtained from 
various sources including the Nevada D epartm ent of Taxation, Rand McNally 
Commercial Atlas and M arketing Guide, Clark County D epartm ent o f Comprehensive 
Planning, UNR Bureau of Business and Economics Research and  CACI M arketing 
Systems. Some of these sources reported  population estim ates which varied for 
individual cities or areas. Further, while sources w ere plentiful for areas along 
highw ay routes, they w ere lacking in the areas along the proposed rail spur 
corridors. Data for rural areas w ere provided for base years ranging from 1985 to 
1990. As populations changed little over this time period for m ost of these areas, 
small errors m ay have resulted. The m ost recent estim ates w ere used w hen 
available. Only the more recent sources w ere used for rapidly grow ing Southern 
Nevada.
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1.5 Population Estimation
The process of resident population estim ation presented several difficulties, 
prim arily due to limitations of the pre-1990 census inform ation. GIS was quickly 
recognized as a tool that could be used to combine several sources of data and 
"smooth" inconsistencies. Difficulties included obtaining population statistics for 
rural Nevada (especially for areas outside Clark County). Some population statistics 
were presented by township, range and section. Updates for new  residential 
dwellings and population grow th rates w ere inconsistent. In areas w here recent 
population figures were lacking or unavailable, and w here estim ates of housing 
units w ere present, (e.g., the vicinity of Craig Road, North Las Vegas) population 
was estim ated by m ultiplying the num ber of dwelling units by a factor of 3.25 
persons per household. This factor was used as representative for the City of North 
Las Vegas. The absence of a postal zip code boundary cartographic maps for rural 
Nevada limited the use of data coded by zip code. The population data coded by 
tract-block of the U.S. Bureau of Census is m ore desirable than  tha t coded by postal 
zip code. Initially, an attem pt was m ade to estim ate rural resident population using 
the population in each zip coded area obtained from the CACI Sourcebook of Zip 
Code Demographics. While annual populations and grow th rates are readily 
available, no definitive inform ation on zip code boundaries could be obtained.
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1.6 M ethodology
The absence of population distribution patterns in rural areas required the 
following assum ptions to com pute population density along the proposed highway 
route:
a) Population in ru ral areas outside o f places, tow ns and  cities was 
assum ed to be distributed w ithin a 1 /2  mile corridor along the 
centerline of im proved county roads.
b) The population outside m ajor city limits was assum ed to be uniformly 
distributed along all improved county roads.
The density of population (total population divided by area) for populated 
places w ithin  route corridors was estim ated by the following process: In "places" 
w here population was concentrated (e.g., unincorporated tow nships), population 
density w as estim ated as the product of the "place’s" total population and the ratio 
of its area w ithin the corridor to its total area. In both  m ethods, area calculation 
was greatly facilitated by use of a GIS.
The m ethodology used in this study to estim ate the num ber of residents 
w ithin route corridors was:
1) The boundaries of zip codes and city limits w ere digitized along with the
populated extent of o ther towns along nuclear w aste transportation 
routes. Route alignm ents w ere digitized and "buffered" using the GIS 
to define corridor limits of 0.5, 1, 2, 6, 10, and 20-mile widths.
2) Total populations w ithin the corridors w ere calculated by first overlaying
the corridor buffer on zip code boundaries, populated area limits or 
city limits to determ ine the portion (ratio) of populated area lying 
w ithin corridors. Then, population contributions from each "place" 
w ere calculated by m ultiplying the ratio  by the place’s population 
(assum es uniform  population distribution w ithin "place"). 
Contributions w ere summ ed to calculate population w ithin corridor.
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Figures 2-12, 2-13, 2-14 and 2-15 illustrate the GIS technique used for 
resident population estim ation in Las Vegas for three highw ay routes and one rail 
route. Figures 2-16, 2-17 and 2-18 illustrate the GIS technique used for resident 
population estim ate in rural areas of Nevada.
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Figure 2-12 GIS Technique for Resident Population Estimation in Las Vegas
Highway Route: A ( From Wendover via Las Vegas )______________
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Figure 2-13 GIS Technique for Resident Population Estimation in Las Vegas
Highway Route: 1-15 to US 95 from Arizona
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Figure 2-15 GIS Technique for Resident Population Estimation in Las Vegas 
Rail Route: Jean Access from Utah
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Figure 2 - 1 7  GIS Technique for Resident Population Estimation - Tonopah, Nevada
Highway Route: B ( From Wendover via Tonopah )__________________
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Figure 2-18 GIS Technique for Resident Population Estimation - Caliente, Nevada 
Rail Route: Caliente Access Route from Utah
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Routes passing through the Las Vegas Valley w ere broken down into 
segments. To facilitate future probabilistic risk assessment, w hich requires data to 
support determ ination of accident probabilities and consequences, this segm entation 
was based on two attributes: population density and accident rates. W ithin the Las 
Vegas Valley, historical highw ay accident data were obtained from NDOT for 
sections along the proposed routes. Resident population densities w ere determ ined 
from the GIS technique described above. Segments w ere established to assure 
constant population density and accident rate along their lengths. Figure 2-19 
shows segm ent definition in the Las Vegas Valley.
All rail and highw ay route alternatives and their respective corridor (buffer) 
boundaries w ere stored in separate GIS coverages (layers). There w ere several ways 
in w hich buffer coverages of each route alternative could be derived. Figure 2-20 
illustrates how  a highw ay or rail netw ork is stored in GIS coverages. Origin and 
destination pairs w ere used to designate route alternatives. Once routes alignment 
w ere established, they w ere buffered to the desired corridor w idths. This procedure 
provided a single coverage for each route, and one coverage for each corridor 
width. This is only practical for the analysis of a small num ber of routes and 
alternatives. For every route alternative, several coverages have to be created or 
obtained. These coverages include: the coverage to be overlaid (e.g., county 
boundary or Census tract block boundary), route alignm ent coverage (used to 
create/buffer various corridor limits), and coverages for each defined corridor limits. 
Figure 2-21 shows an example of how  several coverages w ere used in resident
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population estim ation for multiple corridor limits of a single route for rural Nevada. 
A coverage of resident population for various corridor limits was overlaid onto 
county boundaries. The am ount of county area (along roads) w ithin a buffer limit 
was then m ultiplied by the population density along roads w ithin that county. 
Total resident population w ithin a corridor was obtained by summ ing all population 
along the entire route w ithin the desired buffer.
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Figure 2-19 Segment Definition in the Las Vegas Valley
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Figure 2-21 Resident Population Estimation for Multiple
Corridor Limits of a Single Route for Rural Nevada
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1.7 Results
Total resident populations w ithin 0.5, 2, and 20 mile corridors for each of the 
highway route and rail spurs w ere established by overlaying a GIS coverage of the 
corridors on populated area coverages (by section, traffic zone, city limits or zip 
code). Illustrations of this technique for all four highw ay routes and four rail routes 
are presented  in Figure 2-12 through Figure 2-18. The populations w ithin three 
corridors along the proposed highw ay routes are show n in Table 2-1. Resident 
population along rail routes are show n in Table 2-2.
Table 2-1
Summary of Resident Population along Highway Routes
HIGHWAY ROUTE
CORRIDOR WIDTH
0.5 MILES 2 MILES 20 MILES
ROUTE A 12,831 28,832 577,966
ROUTE B 10,279 16,976 16,976
1-15 TO US 95 (FROM ARIZONA) 29,554 120,037 636,356
1-15 TO US 95 (FROM CALIFORNIA) 38,411 147,935 625,494
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Table 2-2
Summary of Resident Population along Rail Routes
RAIL ROUTE
CORRIDOR WIDTH
0.5 MILES 2 MILES 20 MILES
SPUR 3 664 796 1,232
SPUR 7 315 1,160 1,160
SPUR 8 few few few
SPUR 3 & MAINLINE FROM CA. 664 796 1,232
SPUR 3 & MAINLINE FROM UTAH 23,803 97,589 658,600
SPUR 7 & MAINLINE 315 1,160 1,160
SPUR 8 & MAINLINE 13,965 20,622 25,675
Figure 2-22 through Figure 2-25 show resident population density for each 
segm ent of the four highw ay routes being studied. Appendix 2-A through Appendix 
2-H show  locations of route segments and sample calculations of resident 
population estimation.
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Figure 2-22 segment Population Density
Highway Route: A (From wendover via Las Vegas)
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Figure 2-2 3 Segment Population Density
Highway Route: B ( From Wendover via Tonopah )
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Figure 2-24 Segment Population Density
Highway Route; 1-15 to US 95 from Arizona
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Figure 2-2 5 Segment Population Density
Highway Route: 1-15 to US 95 from California
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1.8 Limitations
One disadvantage of the above approach is its inflexibility w ith respect to 
resident population estim ation for multiple routes w ith m ultiple alternatives. In 
instances w here a single route consists of m ultiple alternatives, unnecessary analysis 
could be repetitive for segments common to o ther route options due to overlapping. 
The disadvantage is m ost obvious w here multiple routes w ith m ultiple alternatives 
are to be analyzed. If this m ethodology w ere to be used, every possible 
com bination of route options and alternatives w ould have to be digitized into 
separate coverages. From a database m anagem ent perspective, this m ethodology 
is cum bersom e at best.
1.9 Suggested Improvements
T hroughout the study, more efficient approaches w ere used to estimate 
resident population along radioactive waste transportation  routes. From the design 
of GIS coverages to their analysis, quality assurance was taken into consideration 
to ensure accurate resident population estim ation. The approach used for the 
present study divided routes into different segments in GIS coverages. Each 
segment was assigned a unique identification num ber. A GIS was used to buffer 
route segm ents for several corridor limits (e.g., 0.5, 1, 2, 6, 10, and 20-mile 
corridors). In this methodology, the sum  of populations along all segments 
produced the resulting population for the entire route. Flexibility was provided if 
and only if new  routes m ight be assem bled from the established segments.
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Potential error may be introduced in the analysis w hen buffered coverages are 
overlaid on o ther GIS coverages w ithout proper editing and design. Such errors 
may include multiple counting or om itting potentially critical areas. This is 
particularly true w here a route is composed of m any different segm ents w ith 
multiple alternatives at a segment.
For future studies, Census TIGER data encoded in USGS DLG form at can be 
used for resident population estim ation. These GIS coverages contain Census tract 
block boundaries, streets, and population figures w hich reflect the latest estim ates 
for Nevada (1990 Census). Since most of these Census coverages are separated by 
county boundaries, and some counties may upgrade and m aintain these coverages 
more frequently than  others, a methodology tha t w ould required a minimum 
am ount of effort to update  the results should be studied. In the state of Nevada, 
almost all proposed potential waste transportation  routes cross more than one 
county. This m ethodology should be able to allow for the integration of county or 
locally updated data into entire route estimates.
In order to perform  analysis on a segm ent-by-segm ent basis, each potential 
route can be divided into separate segments. For a single route w ith no 
alternatives, each segm ent could be divided either based upon county boundaries, 
distances or ano ther arbitrary  param eter. However, for multiple routes with 
m ultiple alternatives, several difficulties arise. These difficulties include w here and 
how  each route segm ent is to be divided and how  to avoid overlapping of segments 
w hen they are buffered and combined. As m ore routes and alternatives are
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considered, the task of efficiently storing this inform ation becomes more complex. 
One of the complexities in the design of GIS coverages is how  to decide the am ount 
of inform ation to be included in a coverage, and w hether to combine m ultiple route 
alternatives into single or m ultiple coverages.
One of the objectives in an improved approach m ight be to reduce the 
num ber of coverages to be m aintained. Fewer coverages m eans more efficiency in 
terms of bookkeeping. Figure 2-26 shows a route w ith m ultiple alternatives from 
different directions in a single coverage. In places w here one route intersects w ith 
another, complications arise. At places w here overlap occurs, overestim ation of 
resident population will occurred. Theoretically, both  ends of any route segments 
should be perpendicular to the route alignment, except at the origin or destination. 
Figure 2-27 illustrates the possible route m ovements at an intersection that 
com prised of segm ents A l, A2, B3, and B4. Summing attribu tes in each segment 
may induce some error. This is because segments that apply to one direction 
usually will have overlap w ith another. Figure 2-28 shows a m ore detailed draw ing 
indicating the location of potential problem  areas. The dark shaded area in this 
figure shows a region w here buffered coverages of segm ents A2 and B3 overlap. 
In this overlapped region, the assum ption that resident population is proportional 
to the area covered will overestim ate population. On the o ther hand, resident 
population in the dotted area as show n in FIG. 2-28 is no t captured by either 
buffered segm ents of A2 or B3.
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B u f f e r
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Figure 2-26 Illustration of Route with Multiple Alternatives
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Figure 2-27 One Possible Route Movement at an Intersection
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Figure 2-28 Details of Location With Potential Problem Area
60
For future study, in order to accurately account for all resident population 
along w aste transportation  routes (at any intersection), all possible combinations 
of route m ovem ents should be digitized into separate GIS coverages. Figure 2-29 
exhibits the general concept of how  segm ents may be broken down and stored in 
GIS coverages to reduce error in population estimation. Part (a) of Figure 2-29 
shows a GIS coverage that has the same geographic location, projection, scale, and 
coordinate system as the route alignm ent. Arcs perpendicular to the route 
alignm ent at the beginning and ends of each route segm ent can be input into the 
coverage. Part (b) of Figure 2-29 shows an overlay of Part (a) onto a buffered 
coverage. Parts (d) through (i) of Figure 2-29 show six possible segm ents in an 
intersection that can be used.
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uFigure 2-29 Illustration of Possible Segments at Intersection
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1.10 Problems and Issues
In risk assessm ent of high-level nuclear w aste shipm ents, one area that might 
be overlooked is the duration  of radiation residents population receive from the 
transport of these hazardous waste. If there is no (or uniform ) shielding around a 
radioactive source, the intensity of radiation em itted is equal at any point described 
by a spherical surface around the source. Figure 2-30 illustrates areas exposed to 
radiation (at points R and S). The duration of exposure for resident populations is 
a function of the distance from the radiation source and the speed of the m ovem ent 
of the radiation source. In the case of a routine highw ay shipm ent, operating speed 
(or speed limit) and roadw ay alignm ent will be influential factors. Suppose a 
shipm ent of radioactive waste is transported from segm ent A1 to segm ent B4 as 
show n in Figure 2-30. Residents in the shaded region are exposed w hen the waste 
is at point R and at point S. This illustrates how  roadw ay alignm ent m ay increase 
or decrease exposure. While the m agnitude of exposure for routine operations is 
quite small, this m ight be m ore carefully addressed in future research. The duration 
of exposure to residents is also a function of the speed of transport vehicles and the 
proximity of the residents to the route segments.
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Figure 2-30 Illustration of Radiation Emitted at Point R and S
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Figure 2-30 assum es that shipm ents traverse the route along the centerline 
of the roadw ay (the direction of travel does not effect exposure). For a two lane 
rural highway, a one-half mile corridor will cover both  lanes plus some distance 
from the route. For corridors of this w idth or greater, the assum ption is not critical. 
In the case of u rban  freeways w ith m ultiple lanes in each direction and median 
separation, a one-half mile corridor might be ju s t adequate to cover the right-of-way 
and very little o ther area. If an analysis assum ed a uniform distribution of 
residents, the result are likely to overestim ate the actual population w ithin the 
corridor.
1.11 Conclusions
In this study, GIS has been sucessfully used as a tool for resident population 
estim ation. This chapter shows one useful application of GIS in transportation 
related problems. In this chapter, GIS has also proven to be very efficient in term 
of data m anagem ent and autom ation.
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3 GIS FOR NON-RESIDENT POPULATION ESTIMATION
3.1 Transportation Impacts Analysis Based on Non-Resident Population
In states with a high volume of visitor population such as Nevada, it is 
im portant that visitors be considered in transportation risk assessm ent or impact 
analysis. In this study, visitors are classified as non-resident population, a variable 
prim arily affecting the consequences (accident or non-accident) of shipm ent. The 
Nuclear W aste Project Office (NWPO) of Nevada has identified non-resident 
population in the state of Nevada as one of the key variables affecting the 
consequences o f shipm ent of radioactive w aste. In this study, only nuclear waste 
shipm ent routes w ithin Nevada are being analyzed. An attem pt was made to 
determ ine the total num ber of non-residents w ithin corridors along four proposed 
highw ay routes and four of the 10 rail routes being studied by the US DOE. The 
alignm ent of these highway and rail routes was presented in C hapter 2. The results 
to be presented reflects the num ber of non-residents as accurately as possible based 
on data obtained from different agencies. Clark County, NV has one of the largest 
concentrations of non-resident populations in the world. As a result, this study 
places most of its emphasis in Clark County, especially the Las Vegas Valley. 
However, this is not to dispute the im portance of non-resident populations 
throughout the rest of the state.
N on-resident population refers to people visiting an area and  residing for a 
very short period of time. In 1989, the total num ber of visitors to the Las Vegas 
Valley was estim ated to be 18,129,684 (LVCVA, 1990). This num ber is large
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com pared to any o ther potential source of non-residents along any of the highw ay 
or rail routes in this study. And while num bers of non-residents m ay be significant 
relative to resident populations outside of the Las Vegas Valley, calculations of non­
resident population for the corridors around the routes are limited to Las Vegas 
Valley visitors in this study.
3.2 Data
The prim ary source of annual data on the volume of tourist arrivals and 
visitors attending conventions, trade shows and tournam ents is the Las Vegas 
Convention and Visitors Authority. Supplem entary data w ere obtained from 
Microcosm 1989. Dun’s M arketing Services, the Las Vegas M arketing Bulletin 1988 
and 1989 (Annual Summary) and Great Basin National Park Visitor Statistics by the 
White Pine Cham ber of Commerce. In areas w here incomplete data exist (e.g., 
average daily occupancy and num ber of hotel/m otel rooms), inform ation was 
gathered by telephone survey.
Visitor volumes are affected by season, dates and nature of events, scenic 
spots, recreational areas, etc. This makes it difficult to get a volume of non-resident 
population that would be accurate at all times. In addition, the lack of inform ation 
in the rural areas of Nevada introduced some error in the analysis.
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3.3 Non-Resident Population Estimation
The process used for non-resident population estim ation presented several 
difficulties. These difficulties include getting inform ation regarding locations of 
hotels/m otels for areas outside of Clark County, recreational camp sites, and 
hunting  grounds. In rural counties of Nevada, o ther areas of difficulties presented 
in non-resident population estim ation include inform ation of hotels/m otels room 
occupancy rates, num ber of campers, hunters and volumes and frequency of o ther 
outdoor enthusiasts.
3.4 Methodology
In this study, non-resident populations w ere calculated using an autom ated 
geographic inform ation system (GIS) w hich facilitated estim ations w ithin 0.5, 1, 2, 
6, 10, and 20 mile corridor w idths. The GIS however, allows for calculation of for 
any o ther corridor w idth as well.
The m ethodology used in this study to estim ate the num ber of non-residents 
w ithin route corridors was:
1) Digitize the location of all hotels and motels in Clark County (Las Vegas).
Digitize the route alignm ents and use a GIS system to buffer the routes 
and define corridor limits (0.5, 1, 2, 6, 10, and 20-mile corridors).
2) Assume all visitors stay in motels or hotels.
3) Assume all hotels and  m otels have the same occupancy ratios.
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4) Calculate the num ber of hotel/m otel rooms w ithin the corridor in question
by overlaying a map of the corridor limits w ith a m ap of hotel 
locations.
5) Divide the num ber of hotel/m otel rooms in the corridor (RJ by the total
num ber of hotel/m otel rooms in Clark County (RT) to get the ratio of 
all rooms w ithin the corridor (P).
P = R /R t
6) M ultiply the total num ber of visitors (TV) by the average length of stay
(AS) to get the total num ber of visitor-days in Clark County (TD).
TD = TV* AS
7) Divide the total num ber of visitor-days (TD) by 365 to get the average
num ber of visitors per day in Clark County (DV).
DV = TD/365
8) To obtain  the num ber of non-residents (visitors) w ithin the corridor (Vc),
m ultiply the ratio of all rooms w ithin the corridor by the average 
num ber of visitors per day in Clark County.
(Vc) =  P*DV
Figures 3-1 through 3-4 show  the GIS technique used for non-resident 
population estim ation along highw ay and rail shipm ent routes.
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Figure 3-1
GIS Technique for Non-Resident Population Estimation
Las Vegas - Highway Route: A (  From Wendover via Las Vegas )
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Figure 3-2
GIS Technique for Non-Resident Population Estimation
Las Vegas - Highway Route: 1-15 to US 95 from Arizona
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Figure 3-3
GIS Technique for Non-Resident Population Estimation
Las Vegas - Highway Route: 1-15 to US 95 from California
72
Figure 3-4
GIS Technique for Non-Resident Population Estimation
Las Vegas - Rail Route: Jean Access from Utah
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3.5 Results
The results obtained for various route alignm ent and  corridor widths are 
sum m arized in Tables 3-1 and 3-2. It is noted that the analysis m ay overlook some 
small num bers of non-residents, m otivating the use of the descriptor "few" w here 
no populations w ere identified. In instances w here there is no inform ation of non­
resident population along shipm ent route, "N/A" was used instead. Appendix 3-A 
through Appendix 3-C shows sample calculations of non-resident population along 
w aste shipm ent routes.
Table 3-1
Summary of Non-Resident Population along Highway Routes
HIGHWAY ROUTE
CORRIDOR WIDTH
0.5 MILES 2 MILES 20 MILES
ROUTE A few few 148,385
ROUTE B N/A N/A N/A
1-15 TO US 95(FROM ARIZONA) 245 24,035 154,585
1-15 TO US 95(FROM CALIFORNIA) 5,626 128,733 159,009
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Table 3-2
Summary of Non-Resident Population along Rail Routes
RAIL ROUTE
CORRIDOR WIDTH
0.5 MILES 2 MILES 20 MILES
SPUR 3 few 1,326 1,326
SPUR 7 few few few
SPUR 8 few few few
SPUR 3 & MAINLINE FROM CA. few 1,326 2,559
SPUR 3 & MAINLINE FROM UTAH 14,372 127,076 156,614
SPUR 7 & MAINLINE few few few
SPUR 8 & MAINLINE few few few
3.6 Limitations
The assum ption that the impacts to non-resident population from the 
shipm ent of hazardous waste is the greatest (in term of larger absolute num ber) in 
Clark County is not entirely correct. While it m ay be valid to assess impacts base 
on total num ber of non-resident population, however, impacts to a smaller num ber 
of non-resident population in some rural areas of Nevada m ay have very significant 
effect to the local economy. In the study, data for potential areas such as senic 
parks and cam ping grounds that a ttrac t a considerable num ber of non-resident 
population w as also no t available. A nother lim itation in the study is that, 
inform ation for seasonal variations of non-resident population also is not accounted 
for.
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3.7 Suggested Improvements
Throughout the study, new  places of attraction for non-resident population 
along proposed nuclear waste shipm ent corridors were included. O ther areas w here 
im provem ents could be made are in identifying locations of recreational lands, 
scenic attractions, hun ting  and cam ping grounds. Yet ano ther area for im provem ent 
w ould be to account for seasonal o r daily fluctuations of non-resident population, 
seasonal hunting  periods, and data for volume and frequency of park  visitors. 
Improvem ents could be made to account for non-resident population in rural 
Nevada. Though the num ber might be small in com parison to that of Las Vegas 
Valley, the potential impacts could be im portant. In future studies, locations of non­
resident population attractions in rural areas of Nevada could be digitized in GIS 
coverages. The capability of perform ing segment-by-segm ent analysis suggested in 
Chapter 2 could be im plem ented. Another im portant im provem ent w ould be to 
fully autom ate the estim ation process for any corridor limit using GIS macro 
program m ing.
3.8 Problems and Issues
For risk assessm ent of high-level nuclear waste shipm ents, one area that 
might be overlooked is the duration of radiation non-resident populations receive 
during transport. A nother potential problem  in non-resident population estim ation 
is m ultiple counting. In areas w ith high volumes of tourists like Las Vegas, 
hotel/m otel room occupancy rates m ight not necessarily reflect the actual num ber
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of non-residents at all times. Tourists in Las Vegas are often registered at one hotel, 
and spend m ost of their time in o ther locations.
3.9 Conclusions
The application of GIS techniques in the present study provides the basis for 
a prelim inary, yet com prehensive evaluation of the am ount o f non-resident 
population. Further, the capability of the specially designed Geographic Information 
System (GIS) used to facilitate non-resident population estim ation w ith in  various 
corridors along proposed routes can be expanded to include o ther m easures, provide 
more detailed analyses, or be applied to o ther research projects (nuclear waste or 
non-nuclear w aste related). Finally, in areas such as Las Vegas and Jean, w here 
there is a great num ber of non-residents at any given time, GIS could be used to 
optimize evacuating effort based on various variables and constraints.
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4 GIS FOR ECOLOGICALLY SENSITIVE AREAS ESTIMATION
4.1 Transportation Impacts Analysis Based on Ecologically Sensitive Areas
W hen assessing potential risks and impacts of nuclear w aste transportation, 
it is im portant that variables beyond those related to hum an populations be 
considered. Nevada has a high percentage of land ow ned by the federal 
governm ent. Most of this federally ow ned land is undeveloped, and  as a result, 
basically rem ains in a pristine or virgin state. Much of this land serves as refuge or 
habitat for p lan t and wildlife species - m any of which are unique. In this study, 
ecologically sensitive areas (ESA) are defined as those areas listed as habitats for 
any protected endangered species, national parks, national forests, w ater sources, 
w etlands and o ther areas that may be im portant to the ecology or the environm ent. 
Before any federally ow ned land can be developed, an environm ental impact 
statem ent (EIS) has to be subm itted to the U.S. Bureau of Land M anagem ent (BLM) 
for approval. An EIS usually identifies potential damages that could result from 
new  developm ent and the extent to w hich it w ould affect the environm ent. Since 
there is a risk of disturbing or contam inating the environm ent posed by the 
transportation of nuclear waste, this study identifies selected ESAs as key variables 
in impact analysis. In this study, only nuclear w aste shipm ent routes w ithin the 
State of Nevada are characterized. Analytical approaches and quality assurance 
m easures were developed to determ ine the total area of ESA’s falling w ithin  various 
corridor limits along four highw ay and four rail routes as described in C hapter 2.
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4.2 Data
Throughout this study, various agencies w ere contacted as potential sources 
of inform ation regarding ecologically sensitive areas. These agencies included the 
Nevada D epartm ent of wildlife, Nevada D epartm ent of Forestry, Nevada Heritage 
Program, Division of Anthropological Studies, UNLV Environm ental Research Center, 
Nevada W ater Planning Division, and Las Vegas W ater District. O ther agencies 
contacted include U.S. Bureau of Land M anagement, U.S. Soil Conservation Service, 
and U.S. Army Corps of Engineers. Of the agencies contacted, only the Nevada 
D epartm ent of Wildlife and Nevada Natural Heritage Program  had readily accessible 
or com prehensive data. Maps published by the United States Geologic Survey 
(USGS) and Bureau of Land M anagem ent also w ere used to supplem ent prim ary 
inform ation provide by various agencies.
4.3 Ecologically Sensitive Area Estimation
Throughout this study, various issues w ere encountered while estim ating the 
extent of ecologically sensitive areas along w aste shipm ent routes. These issues 
included classifying areas as ecologically sensitive areas, categories, and prioritizing 
categories. Due to the large num ber of wildlife species in Nevada listed as protected 
or endangered, it is cum bersom e to analyze each of them  individually. In order to 
illustrate the straightforw ard technique used in this study, ecologically sensitive 
areas are divided into three categories:
1) Desert Tortoise H abitats ( as one example )
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2) National Forests/W ildlife Refuges
3) Selected Ecologically Sensitive Areas ( includes national forests, desert tortoise
habitats, w ater bodies, wildlife habitats (all species), and wildlife
conservation areas and refuges )
The boundaries of some of these ecologically sensitive areas (such as national 
forests) w ere obtained from USGS maps. O ther ecologically sensitive areas were 
delineated by experts w ith local inform ation by sketching on Nevada base maps 
used as reference. These boundaries are sometimes based on significant changes 
in topography betw een two adjoining areas.
4.4 Methodology
The total area of ESAs along nuclear waste shipm ent routes w ere calculated 
using an autom ated geographic inform ation system (GIS) w hich facilitated 
estim ations for 20 mile corridor w idth. In future studies, corridor limits of 0.5, 1,
2, 6, and 10 miles will be included. The GIS, however, facilitates calculation of
param eters for any corridor w idth.
The m ethodology used in this study to estim ate the total area of ecologically 
sensitive areas w ithin route corridors was:
1) Digitize boundaries of various ecologically sensitive areas into separate 
GIS coverages. Route alignm ents w ere digitized and "buffered" using 
GIS to define corridor limit of 20-mile w idths.
2) Create a GIS coverage for a set of selected ecologically sensitive areas 
that includes national forests, desert tortoise habitats, w ater bodies, 
wildlife habitats (all species), and wildlife conservation areas and 
refuges. This is done by overlaying coverages of different species and 
using a GIS function "dissolve" to identify all covered areas.
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3) Total areas of each category of ESA within the defined corridors limits 
were calculated by overlaying the various corridor buffer limits on 
ESAs boundaries.
4.5 Results
The results obtained from this analysis are based on a few selected wildlife 
species, desert tortoise and national forest/w ildlife refuges. Results could be an 
under-representation  of potential impacts areas. This is due to some sm aller areas 
of ESAs th a t may have been om itted given the large scale maps being used 
(typically 1:100,000 and 1:500,000 scales). However, the im pacts to these smaller 
areas should not be overlooked. The purpose of this exercise is to dem onstrate the 
usefulness of GIS in providing an objective num ber for com parison am ong potential 
routes. In fu ture studies, smaller areas could be included. Figures 4-1 through 
Figure 4-24 illustrate the GIS technique used for ESA estim ation for highw ay and 
rail routes in Nevada. The results of three categories of ecologically sensitive areas 
obtained along various route alignm ents are presented in Tables 4-1 and 4-2.
Table 4-1
Summary of ESAs along Highway Routes 
20 mile-wide corridor
H IG H W A Y  R O U T E
ECOLOGICALLY S E N SIT IV E  A REA S
ESA: ALL SELECTED  
(S Q U A R E  M ILES)
ESA: N A T IO N A L 
F O R E S T /W IL D L IF E  
REFU G E S 
(S Q U A R E  M ILES)
ESA: D ESER T 
T O R T O IS E  H A BITA T 
(S Q U A R E  M il ES)
ROUTE A 4,925 1,375 1,966
ROUTE B 3,786 876 1,480
1-15 TO US 95 (FROM ARIZONA) 3,005 514 2,323
1-15 TO US 95 (FROM CALIFORNIA) 2,075 378 1,520
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Table 4-2 
Summary of ESAs along Rail Routes 
20 mile-wide corridor
RAIL ROUTE
ECOLOGICALLY SENSITIVE AREAS
ESA: ALL SELECTED 
(SQUARE MILES)
ESA : N A T IO N A L  F O R E S T / 
W IL D LIFE REFU G E S 
(S Q U A R E  M ILES)
ESA: D E S E R T  T O R T O IS E  
H A B IT A T 
(S Q U A R E  M ILES)
SPUR 3 1842 32 1564
SPUR 7 3792 147 1246
SPUR 8 2943 1365 1085
SPUR 3 & MAINLINE FROM CA. 1938 32 1902
SPUR 3 8. MAINLINE FROM UTAH 4807 148 3689
SPUR 7 & MAINLINE 3951 265 1246
SPUR 8 & MAINLINE 3256 1441 1085
4.6 Limitations
Much of the effort in the study was devoted to quantifying the areal extent 
(in square miles) of ESAs along corridors of w aste shipm ent routes using GIS. Data 
for wildlife tem poral distribution patterns and the total num ber of various wildlife 
species were not coded in GIS databases in this study. This inhibited quantitative 
analysis based, say, on num ber of species or populations in each ESA. The 
boundaries of ESAs used in the study are not "hard", bu t were provided by experts 
w ith local information. These boundaries are only an estim ation w hich may not be 
easily verified. Due to the large num ber of ESAs included in this study, some of the 
ESAs were com bined into a single GIS coverage -  w hich does not provide the 
flexibility of assessing impacts on each individual ESA. For probabilistic risk 
assessment, which requires a common unit of m easurem ent, it is very difficult to
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properly represent impact on ecologically sensitive areas. The potential of a 
question such as "Which wildlife species is w orth  what" w ould be controversial at 
best. The issue of prioritizing places such as historical and archeological sites 
versus wildlife refuges and national forests is also a problem.
4.7 Suggested Improvements
All ESAs considered in the study were classified into three categories. These 
are: desert tortoise habitats, national forests/w ildlife refuges, and selected 
ecologically sensitive areas. One area w here im provem ent can be made to better 
account for each category of wildlife or other area and to store them  in independent 
coverages. O ther areas w here im provement could be achieved is to edit existing 
ESAs boundaries by excluding residential, commercial and  developed areas around 
the Las Vegas Valley and o ther known cities. A nother area w here im provem ent 
could be made w ould be to include seasonal m igration patterns and quantitative 
analysis of each species of wildlife. Also, more em phasis could be given to w ater 
bodies and wetlands, since these areas are w here some wildlife in the desert 
environm ent is likely to converge for w ater supply during  the sum m er period. In 
o rder to further improve the efficiency of ecologically sensitive area estim ation, GIS 
macro routines could be developed to facilitate autom ation.
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4.8 Conclusions
In this chapter, GIS has dem onstrated to be a pow erful tool for quantifiying 
areal extent of ecologically sensitive areas along corridors o f w aste shipm ent routes. 
Some of the functions of the specially designed GIS has help to identify all covered 
areas of different ESAs categories. The m ethodology used in this chapter could 
apply to o ther research projects that are related to the environm ent or ecology.
84
Figure 4-1
GIS Identification of Desert Tortoise Habitats
Highway Route: A (From Wendover via Las Vegas)
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Figure 4-2
GIS Identification of National Forests/Wildlife Refuges
Highway Route; A ( From Wendover via Las Vegas )
Figure 4-3
GIS Identification of Selected Ecologically Sensitive Areas
______ Highway Route: A ( From Wendover via Las Vegas )_______
87
Figure 4-4
GIS Identification of Desert Tortoise Habitats
Highway Route: B ( From Wendover via Tonopah )
Figure 4-5
GIS Identification of National Forests/Wildlife Refuges
Highway Route: B ( From Wendover via Las Vegas )
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Figure 4-6
GIS Identification of Selected Ecologically Sensitive Areas
______ Highway Route: B ( From Wendover via Las Vegas )_______
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Figure 4-7
GIS Identification of Desert Tortoise Habitats 
Highway Route: 1-15 to US 95 from Arizona
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Figure 4-8
GIS Identification of National Forests/Wildlife Refuges
________ Highway Route: 1-15 to US 95 from Arizona________
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Figure 4-9
GIS Identification of Selected Ecologically Sensitive Areas
__________ Highway Route; 1-15 to US 95 from Arizona__________
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Figure 4-10
GIS Identification of Desert Tortoise Habitats
Highway Route: 1-15 to US 95 from California
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Figure 4-11
GIS Identification of National Forests/Wildlife Refuges
______ Highway Route: 1-15 to US 95 from California______
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Figure 4-12
GIS Identification of Selected Ecologically Sensitive Areas
________ Highway Route: 1-15 to US 95 from California________
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Figure 4-13
GIS Identification of Desert Tortoise Habitats
Rail Route: Jean Access Route from California
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Figure 4-14
GIS Identification of National Forests/Wildlife Refuges
Rail Route: Jean Access Route from California_____
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Figure 4-15
GIS Identification of Selected Ecologically sensitive Areas
Rail Route: Jean Access from California
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Figure 4-16
GIS Identification of Desert Tortoise Habitats
Rail Route: Jean Access Route from Utah
1 0 0
Figure 4-17
GIS Identification of National Forests/Wildlife Refuges
Rail Route: Jean Access Route from Utah
1 0 1
Figure 4-18
GIS Identification of Selected Ecologically Sensitive Areas
Rail Route: Jean Access Route from California________
1 0 2
Figure 4-19
GIS Identification of Desert Tortoise Habitats
Rail Route; Caliente Access Route from Utah
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Figure 4-20
GIS Identification of National Forests/Wildlife Refuges
Rail Route: Caliente Access Route from Utah
1 0 4
Figure 4-21
GIS Identification of Selected Ecologically Sensitive Areas
Rail Route: Caliente Access Route from Utah
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Figure 4-22
GIS Identification of Desert Tortoise Habitats
Rail Route: Carlin Access Route from Utah
106
00
Figure 4-23
GIS Identification of National Forests/Wildlife Habitats
Rail Route: Carlin Access Route from Utah
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Figure 4-24
GIS Identification of Selected Ecologically Sensitive Areas
Rail Route: Carlin Access Route from Utah
108
5 GIS Applications to Transportation and  Air Q uality Analysis
5.1 Introduction
In this chapter, the use of GIS to obtain necessary inputs for a m athem atical 
model for air quality analysis and display prelim inary results. Here, GIS is used to 
illustrate the relationships betw een transportation-related causes and air quality in 
the Las Vegas m etropolitan area.
Vehicular emissions have been identified as a m ajor source of airborne 
pollutants. Such pollu tants include Carbon Monoxide, oxides of Nitrogen, and 
particulate m atter. A transportation-related source of hydrocarbon pollutants is 
refueling at stations w ithout vapor recovery control m easures.
The 1990 Clean Air Act requires all m etropolitan areas to comply with 
National Ambient Air Quality S tandards (NAAQS) by specified deadlines. Las Vegas 
is currently  in non-com pliance w ith NAAQS for levels of carbon monoxide and 
particulate m atter (PM10), and  is close to exceeding standards for ozone. In order 
to comply w ith the Clean Air Act, policy makers are investigating alternatives for 
im proving air quality in the Las Vegas valley. Several concepts have been 
considered, including m andatory installation of vapor recovery nozzles system at 
refueling stations by the year 1993, use of oxygenated fuel in the w inter m onths, 
increasing average operating speeds on the transportation  netw ork, m inimizing total 
vehicle miles traveled (VMT), and improving the public mass transit system.
The ways in which GIS may be used to illustrate or assist in m onitoring the 
effects of transportation  control m easures and related changes in air quality are
1 0 9
discussed in this chapter. A prim ary objective is to show how GIS could be used 
to assist policy makers in determ ining the effectiveness of control m easures. Two 
questions are addressed: 1) can GIS be used to better explain relations betw een air 
quality and transportation  sources of pollutants? and 2) can GIS be an effective tool 
for evaluating the effectiveness of transportation control m easures for im provem ents 
in air quality in the Las Vegas Valley?
5.2 Scope and Objective
The objective of this chapter is to dem onstrate the use of GIS to study the 
relationships betw een transportation  related problem s and the deterioration of air 
quality. W inter-time Carbon Monoxide concentrations in the Las Vegas Valley is 
used as a case study. The three m ajor air pollution problems in the Las Vegas 
Valley are:
a. excessive w intertim e Carbon Monoxide (CO) concentrations,
b. excessive sum m er Ozone concentrations, and
c. particulate concentrations exceeding Federal PM10 (particulate m atter less than 
10 microns in diam eter) standards.
In Las Vegas, gasoline-powered vehicles produce the vast m ajority of Carbon 
Monoxide. Automobiles are also the largest sources of hydrocarbon and nitrogen 
oxide emmissions. In the United States, mobile sources also produce half of all 
ground-level ozone.
The relations betw een transportation and air quality are studied based only 
on traffic characteristics. Such characteristics include length of road netw ork and
n o
the volume of traffic on each link of the road network. O ther characteristics 
include, air quality level, and wind patterns in the Las Vegas Valley. As a first 
approxim ation, the influence of topography and o ther source of carbon monoxide 
(home heating/cooling, restaurant, pow er plants, etc.) are excluded.
For the past 18 m onths, the im plem entation of an oxygenated fuel program  
has apparently  produced significant im provem ent in air quality in the Las Vegas 
Valley. Given the success of this program , the Clark County Health District is 
expected to im plem ent regulations requiring all refueling stations to install nozzle 
vapor recovery systems. Once all refueling stations have complied w ith vapor 
recovery regulations, and  o ther Transportation Demand M anagement(TDM ) 
m easures (such as, mass transit, car-pooling, etc.) have been im plem ented, the air 
quality level will be com pared w ith existing levels. This will help determ ine if vapor 
recovery systems in refueling stations and traffic dem and m anagem ent m easures 
actually reduce w inter-tim e CO concentrations in the Las Vegas m etropolitan area.
ill
5.3 Methodology
VMT on m ajor arterials and in terstate highways w ere used as a proxy for all 
VMT w ithin the Las Vegas Valley. Vehicular carbon monoxide emissions were 
assum ed to be proportional to VMT, as VMT is taken as representative of an 
unknow n w eighted average of EPA-defined u rban  and highw ay driving cycles. VMT 
data for calendar year 1989 w ere derived from average daily traffic (ADT) counts 
by the Nevada D epartm ent of T ransportation (NDOT) m ultiplied by their 
corresponding road segm ent distances (in miles). For the purpose of this study, 
only m ajor arterials and collector streets are considered. Figure 5-1 shows major 
arterials and  collector streets in the Las Vegas Valley. The shaded region of Figure 
5-2 represents the to tal VMT for the Las Vegas Valley. An arb itrary  two-mile grid 
as show n in Figure 5-3 was developed to cover the entire Las Vegas Valley. VMT 
in each grid cell was calculated using the GIS "overlay" function. The shaded region 
in each grid cell corresponds to its VMT in the cell. Figure 5-4 shows overlay of 
Figure 5-2 and Figure 5-3.
Although carbon-m onoxide levels are not im pacted by hydrocarbon 
emmissions at refueling stations, all locations of refueling stations w ith underground 
tanks of capacity exceeding 946 liters (250 gal) was obtained from Clark County 
Health D epartm ent and w ere geocoded into GIS coverage. This was to facilitate a 
future anaylysis of hydrocarbon levels (precursors to ozone). Figure 5-5 shows 
locations of refueling stations in Las Vegas. Figure 5-6 shows overlay of Figure 5-3 
and Figure 5-5.
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Figure 5-1 Las Vegas Major Streets Network
1 1 3
Figure 5-2 Las Vegas Valley Major Streets Network VMT
1 1 4
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Figure 5-4 overlay of Las Vegas Valley VMT and 2-mile Grid
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AFigure 5-5 Location of Gas Stations in Las Vegas Valley
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Figure 5-6 Overlay of Gas Stations and 2-mile Grid
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Air quality contours representing the num ber of days areas exceeding air 
quality standards w ere obtained from the Air Pollution Control Division of the Clark 
County Health D epartm ent. The air quality contours was draw n by experts, using 
engineering judgem ents, based on m easurem ents from air quality m onitoring 
stations in the Las Vegas m etropolitan area. Figure 5-7 shows locations of air 
quality m onitoring stations in the Las Vegas m etropolitan area. In 1989, the 
num ber of days th a t exceeded EPA’s carbon m onoxide threshold w ere 32 in a small 
part of the Las Vegas Valley, 10 unhealthy  days in a larger region, and two 
unhealthy days in a still larger region. Figure 5-8 shows boundaries of the different 
num ber of days that exceeded EPA’s carbon m onoxide threshold for 1989. Figure 
5-9 shows overlay of Figure 5-3 and Figure 5-8. A w ind rose for the Las Vegas 
Valley was obtained from McCarran International Airport. The w ind rose is used 
to estim ate percent frequency of winds in 16 compass directions. The wind rose 
used in the study was show n in Figure 5-10.
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Figure 5-7 Las Vegas Valley Air Quality Monitoring Stations
1 2 0
Figure 5-8 Las Vegas Street Network and Carbon Monoxide Levels
F i g u r e  5 -9  Overlay o f Las Vegas Carbon M onoxide Levels and  2-mile Grid
1 2 2
a l l  w e a t h e r
W I N D  R 0 S E
SOURCE: U.S.. DEFT. OF COMMERCE WEATHER BUREAU 
McCARRAN INTERNATIONAL AIRPORT
Figure 5-10 Wind Rose for the Las Vegas Valley
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5.4 Procedure
The GIS software (ARC/INFO) was used to study if there is any correlation
betw een transportation  and  air quality. All data described above w ere developed
into GIS coverages. The procedures developed in this study are briefly described
as follows:
a. m ajor arterial streets in Las Vegas w ere digitized and built into a GIS 
coverage (Figure 5-1)
b. average daily traffic data w ere added as link attributes to the streets in 
the netw ork coverage
c. links in the street netw ork coverage w ere buffered proportional to their 
ADT (Figure 5-2)
d. vehicle miles traveled (VMT) w ere calculated for each link, w here VMT 
=  ADT * link distance (mile) (note, this is proportional to the area of 
the buffer around each link)
e. an arb itrary  two-mile grid pattern  was developed to cover the Las 
Vegas Valley (Figure 5-3)
f. a new  coverage was created by overlaying the grid pattern  coverage on 
top of buffered links (Figure 5-4)
g. VMT in each grid cell was determ ined by sum m ing all areas w ithin the 
buffered links coverage (Figure 5-4)
h. locations of refueling stations w ere geocoded as a seperate coverage 
(Figure 5-5)
i. ano ther coverage was created by overlaying the grid pattern  coverage 
on top of the refueling stations coverage (Figure 5-6)
j. the num ber of refueling stations in each grid cell was determ ined
(Figure 5-6)
k. the carbon m onoxide air quality contours w ere digitized and built into
a GIS coverage (Figure 5-8)
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1. the grid pattern  coverage was overlaid on top of the CO contour
coverage (Figure 5-9)
m. the CO level for each cell was determ ined as the w eighted sum of the
areas w ithin each CO contour in the cell (Figure 5-9)
The next step was to determ ine the VMT for each cell in each of 16 upwind 
compass directions, defined by the w ind rose for the Las Vegas Valley. Figure 5-10 
shows a w eather w ind rose for the Las Vegas Valley. M ethodologically, two 
options w ere considered: 1) use of ARC/INFO m acro com m and language, 2) w riting 
a FORTRAN program. The later was chosen, and a FORTRAN program  was w ritten 
to perform  these calculations. Inputs to the FORTRAN program  were obtained from 
GIS coverages. The coordinates of refueling stations and centroids of each cell were 
exported from GIS in ASCII form at. The FORTRAN program  determines:
a. VMT and num ber of refueling stations at each cell centroid for all 16 
upw ind directions.
b. w eighted VMT and num ber of refueling stations in each sector by the 
frequency of w ind from that directions.
5.5 Results
The variation of carbon monoxide levels w ith  w eighted upwind VMT is 
presented in Figure 5-11. In the figure, darker shading for a cell indicates a higher 
value for its w eighted VMT. Figure 5-11 also suggests that as the relationships 
betw een VMT, wind patterns, and carbon monoxide levels is non-linear.
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Figure 5-11 weighted Upwind VMT for the Las Vegas Valley
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5.6 Conclusions
From the results obtained from Figure 5-11, if the hypothesis is that VMT and 
w ind patterns are the sole factors influencing CO emmissions, then the figure 
suggests that darker cells are likely to experience w orse levels of CO. The 
conclusion, though subjective in nature, is validated by the observed CO levels as 
indicated by Figure 5-9.
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6 Summary Conclusions and Extensions
In the study, GIS has been proven to be an efficient tool for resident 
population estim ation, non-resident population estim ation and environm ental 
sensitive areas estim ation. The m ethodologies developed in resident, non-resident 
population and envirom ental sensitive area estim ation in the previous chapters has 
allowed TRC to develop a prelim inary data base for future impact studies and GIS- 
based data m anagem ent and analytic techniques. These GIS techniques and 
m ethodologies leave rooms for im provem ents and can be extended to o ther areas 
o f transportation  problems. Extensions could be very applicable in areas such as 
p roperty  values estim ation, identification of difficult and dangerous to evacuate 
areas(e.g., prisons, hospitals) and estim ation of num ber of school children along 
corridor limits of shipm ent routes.
In 1990 study, estim ation of property values, num ber of school children and 
num ber of prison cells along waste shipm ent routes w ere done m anually using cities 
maps and those of USGS. It is very labor intensive and not practical w hen m ultiple 
corridor limits and m ultiple routes are to be analyzed. Just to illustrate how  labor 
intensive it can be to estim ate property  values w ithin 1 /4  miles corridor along route 
w ith in  Las Vegas, it requires effort to m anually gone through approxim ately 
200,000 tax assessor’s records to come up w ith total estim ates for segments of the 
route.
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Throughout the study, improved data w ere acquired and new  m ethodologies 
w ere developed to accom odate extensions for o ther data categories necessary in 
risks assessm ent. In 1990 study, resident populations w ere estim ated base on postal 
zip codes. In future study, 1990 TIGER Census tract-blocks will be used. This 
extension will include an autom ated mechanism by use of GIS macro routines and 
algorithm s. O ther potential areas w here GIS techniques could be applied include 
identifications of landuse type in traffic analysis zone (TAZs), dynamic segm entation 
of highw ay infracstructures and histrorical trends of m eteorological conditions at 
any segm ent of route. O ther potential applications of GIS technology include 
optim al routing  mechanism  based upon selected criteria and variables.
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S e g m e n t  1 .
Segment 1.
Segment 1.
Segment 1.
Segment 2.
Segment 2.
Segment 2.
Segment 2.
Segment 2.
Segment 2.
Segment 2.
Segment 2. 
Segment 2.
Segment 3.
Segment 3.
Segment 3.
Segment 3.
Segment 3.
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Segment 4.
Segment 4.
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Appendix 2-A
Route: A (From Wendover via Las Vegas)
Segment Description
• 1 2 Distance Location___________________________________ __
1-80 at Utah border heading west to West 
Wendover Interchange. [1-80]
1-80 West Wendover Interchange heading 
south to Junction Old US 40. [US93A]
Junction Old US 40 heading east to SR224. 
[US93A]
SR 224 heading south to Lage's Jet. 
[US93A]
Lage's Jet heading south to SR 489.
[US93]
SR 489 heading south to Schellbourne R d . 
[US93]
Schellbourne Rd heading south to SR 4 8 6 .  
[US93]
SR 486 heading south to North McGill. 
[US93]
North McGill heading south to South 
McGill [US93]
South McGill heading south to Ely 
Airport. [US93]
Ely Airport heading south to East Ely. 
[US93]
East Ely heading west to Ely. [US93]
Ely heading south to Jet US 6 & US 95. 
[US93]
Jet US 6 & US 95 in Ely heading west to 
east city limit of Ely. [US 6]
East city limit of Ely heading west to 
Murry st. & US 6 in Ely. [US6]
Murry st. & US 6 in Ely heading south to 
south city limit Ely. [US 6]
South city limit Ely heading south to 
Ward Mt Rd. [US 6]
Ward Mt Rd heading south to SR 318 [US 6]
SR 318 & US 6 heading east to Preston.
[SR 318]
Preston heading east to North Lund.
[SR 318]
North Lund heading south to South Lund. 
[SR 318]
South Lund heading south to Sunnyside.
[SR 318]
Sunnyside heading south to Hiko. [SR 318] 
Hiko heading south to Jet SR 318 & US 93. 
[SR 318]
1: 0.775 mi
2 : 0.114 mi
3 : 0.278 mi
4 : 58.891 mi
1: 14.208 mi
2 : 6 . 021 mi
3 : 21.927 mi
4 : 4 . 616 mi
5: 1. 154 mi
6: 8 . 184 mi
7: 2 . 370 mi
8 : 0.831 mi
9 : 0. 675 mi
1: 0. 407 mi
2 : 1.393 mi
3 : 0. 211 mi
4 : 3 . 923 mi
5: 18.093 mi
1: 5 . 998 mi
2 : 5 . 202 mi
3 : 1. 288 mi
4 : 28.634 mi
5: 64.318 mi
6: 4 . 722 mi
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Segment 5. 
Segment 5. 
Segment 5. 
Segment 5. 
Segment 6. 
Segment 6. 
Segment 6. 
Segment 6. 
Segment 6. 
Segment 7. 
Segment 7.
Segment 7.
Segment 8.
Segment 8.
Segment 9.
Segment 9.
Segment 9. 
Segment 9. 
Segment 9. 
Segment 9.
Appendix 2-A
Route: A (From Wendover via Las Vegas)
Segment Description
Distance1 Location2_____________________________________
Jet SR 318 & US 93 heading south to 
Alamo. [US 93]
Alamo heading south to Lincoln/Clark 
County line. [US 93]
Lincoln/Clark County line heading south 
to Jet SR 168 & US 93. [US 93]
Jet SR 168 & US 93 heading south to 1-15 
Int. [US 93]
US 93 & 1-15 heading west to Apex Int. 
[1-15]
Apex Int. heading west to 13.176 miles
from US 93 & 1-15. [1-15]
13.176 miles from US 93 & 1-15 heading
west to Lamb Int. [1-15]
Lamb Int heading west to North Las Vegas 
city limit. [1-15]
North Las Vegas city limit heading west 
to Craig Road Int. [1-15]
Craig Road Int heading west to 2.3 miles 
from Craig Road Int. [Craig Rd]
2.3 miles from Craig Road Int heading 
west to 6.3 miles from Craig Road Int. 
[Craig Rd]
6.3 miles from Craig Road Int heading 
west to Jet Craig Road & Tonopah Hwy 
(Rancho Rd). [Craig Road]
Craig Road & Tonopah Hwy heading north to
1.0 miles from Craig Road & Tonopah Hwy. 
[Tonopah Hwy {Rancho Rd}]
1.0 mile from Craig Road & Tonopah Hwy 
heading north to Tonopah Hwy and US 95. 
[Tonopah Hwy {Rancho Rd}]
Tonopah Hwy & US 95 heading north to 
0.467 miles from Tonopah Hwy & US 95.
[US 95]
0.467 miles Tonopah Hwy & US 95 heading 
north to 2.867 miles from Tonopah Hwy &
US 95. [US 95]
2.867 miles from Tonopah Hwy & US 95 
heading north to FAU 613 (SR157). [US 95] 
FAU 613 (SR 157) heading north to 6.767 
miles from Tonopah & US 95. [US 95]
6.767 miles from Tonopah Hwy & US 95 
heading north to SR 156. [US 95]
SR 156 heading north to 32.22 miles from 
Tonopah Hwy & US 95. [US 95]
1: 12.038 mi
2 : 38.580 mi
3 : 3 .766 mi
4 : 30.719 mi
1: 6. 138 mi
2 : 7 . 038 mi
3 : 1. 000 mi
4 : 1. 026 mi
5: 0 . 669 mi
1: 2 .300 mi
2: 4 . 000 mi
3 : 1.026 mi
1: 1. 000 mi
2 : 0 . 646 mi
1: 0.467 mi
2 : 2 .400 mi
3 : 2 .900 mi
4 : 1. 000 mi
5: 12.650 mi
6: 12.803 mi
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Appendix 2-A
Route: A (From Wendover via Las Vegas)
Segment Description
. 1 . 2Distance Location____________________________________
Segment 9.7: 1.000 mi 32.22 miles from Tonopah Hwy & US 95
heading west to Indian springs air base 
road. [US 95]
Segment 9.8: 1.000 mi Indian Springs Air Base Road heading
north to 33.22 miles from Tonopah Hwy & 
US 95. [US 95]
Segment 9.9: 17.290 mi 33.22 miles from Tonopah Hwy & US 95
  heading west to Mercury Int. [US 95]
Total 415.689 mi
1. NDOT 1988 Annual Traffic Report
2. NDOT Cumulative Mileage Milepost Listing
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Appendix 2-B 
Route: A (From Wendover via Las Vegas) 
Population Density
Po p u la t io n  d e n s i ty  a long ro u te  A w ith in  0 .5  m ile  c o r r id o r
(a )  Cummulati (b)
Segment d i s t .  f r  Segment Tota l
D is tan ce  e n t ry  to Pop per Pop Segment
Segment Location  ( m ile  ) D e s t in a t .  sq .  mi. ( a )* ( b )  Number
1.10 1-80 Utah to  W Wendover I n t . 0.775 0.775 11.78 9.13 1.1
1.20 1-80 Wendover In t  S J e t  Old US 40 0.114 0.889 11.78 1.34 1.2
1.30 J e t  Old US40 E to  SR 224 0.278 1.167 11.78 3 .27 1.3
1.40 SR 224 S to  L age 's  J e t . 58.891 60.058 11.78 693.74 1.4
2.10 L age 's  J e t  S to  SR 489 14.208 74.266 4.15 58.96 2.1
2.20 SR 489 S to  Sche llbourne  Rd. 6.021 80.287 4.15 24.99 2.2
2.30 S che llbourne  Rd. S to  SR 486 21.927 102.214 4.15 91.00 2.3
2.40 SR 486 S to  North McGill 4.616 106.830 4.15 19.16 2.4
2.50 North McGill to  South McGill 1.154 107.984 4.15 4 .79 2.5
2.60 South McGill S to Ely A irport 8.184 116.168 4.15 33.96 2.6
2.70 Ely A irp o r t  S to  East Ely 2.370 118.538 220.29 522.09 2 .7
2.80 East Ely to  West Ely 0.831 119.369 1738.00 1444.28 2 .8
2.90 Ely South to  J e t  US6/US95 0.675 120.044 1738.00 1173.15 2 .9
3.10 J e t  US6/US95 in Ely West to  ECL of Ely 0.407 120.451 1738.00 707.37 3.1
3.20 ECL of Ely West to Murry St/US6 1.393 121.844 1738.00 2421.03 3 .2
3.30 Murry St/US6 S to  SCL of Ely 0.211 122.055 4.15 0.88 3 .3
3.40 SCL of Ely South to  Ward Mt Rd. 3.923 125.978 4.15 16.28 3.4
3.50 Ward Mt Rd. South J e t  SR318/US6 18.093 144.071 4.15 75.09 3.5
4.10 SR 318/US6 East  to  P re s ton 5.998 150.069 4.15 24.89 4.1
4.20 P re s to n e  East  to  North Lund 5.202 155.271 4.15 21.59 4 .2
4.30 North Lund to  South Lund 1.288 156.559 4.15 5.35 4.3
4.40 South Lund South to  Sunnyside 28.634 185.193 11.59 331.87 4.4
4.50 Sunnyside South to  Hiko 64.318 249.511 1.15 73.97 4.5
4.60 Hiko South to  J e t  318/US93 4.722 254.233 1.15 5.43 4 .6
5.10 Jct318/US93 South to  Alamo 12.038 266.271 1.15 13.84 5.1
5.20 Alamo to  L in c o ln /C ta rk  Co. Line 38.580 304.851 1.15 44.37 5.2
5.30 L in co ln /C la rk  Co. Line S to J e t  SR168/US93 3.766 308.617 0.00 0.00 5.3
5.40 J e t  SR168/US93 S to  1-15 In t . 30.719 339.336 0.00 0.00 5.4
6.10 US95/I-15 West to  Apex I n t / I -15 6.138 345.474 0.00 0 .00 6.1
6.20 Apex In t  W to 13.176 mi from s t a r t  of s e c t .  6 7.038 352.512 0.00 0.00 6.2
6.30 13.176 mi from s t a r t  of s e c t .  6 to  Lamb/I-15 1.000 353.512 2.00 2.00 6.3
6.40 Lamb In t  W to  NLV c i t y  l im i t / I - 1 5 1.026 354.538 0.00 0.00 6.4
6.50 NLV c i t y  l im i t  W to  C ra ig / I -1 5 0.669 355.207 679.10 454.32 6.5
7.10 Craig  Rd In t  W to  2 .3  m ile  f r  s t a r t  of Sect7 2.300 357.507 0.00 0.00 7.1
7.20 2.3  mi f r  s t a r t  of Sec t7  W to 6 .3  mi Sect7 4.000 361.507 46.00 184.00 7.2
7.30 6 .3  mi Sec t7  W to  J e t  Craig/Tonopah Hwy 1.026 362.533 1498.66 1537.63 7.3
8.10 Craig/Tonopah Hwy N to  1.0 m ile  from Sect8 1.000 363.533 1498.66 1498.66 8.1
8.20 1.0 m ile  from Sect8  N to  Tonopah Hwy/US95 0.646 364.179 399.79 258.27 8.2
9.10 Tonopah Hwy/US95 N to  0 .467 m ile  S ec tio n  9 0.467 364.646 399.79 186.70 9.1
9.20 0.467  mi Sect9  N to  2 .867 mi from Sect9 2.400 367.046 31.76 76.22 9.2
9.30 2.867 mi from Sect9  N to  FAU613(SR157)/US95 2.900 369.946 5.83 16.92 9.3
9.40 FAU613CSR1575/US95 N to  6.767mi from Sect9 1.000 370.946 5.83 5.83 9.4
9.50 6.767mi from Sect9  N to  SR156/US95 12.650 383.596 0.00 0.00 9.5
9.60 SR156/US95 N to  32.22 mi from s t a r t  of Sect9 12.803 396.399 0.00 0.00 9 .6
9.70 32.22 mi of Sec t9  to  Indian Spr Air Base Rd 1.000 397.399 394.35 394.35 9 .7
9 .30 Indian  Spr Air Base Rd N to  33.22mi of Sect9 1.000 398.399 394.35 394.35 9 .8
9.90 33.22mi of Sec t9  W to  Mercury Int/US95 17.290
415.689
415.689 0.00 0.00
12831
9 .9
Source: P o p u la t io n  s t a t i s t i c  from 1989 Nevada Department of Taxation  
Source: C lark  County Department of Comprehensive Planning 1988 
( fo r  ro u te  w i th in  Clark County )
County
Elko
Elko 
Whi te  Pine
White Pine 
Nye 
Lincoln
L i ncoln 
CI ark
Clark
Nye
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Appendix 2-B
Route: A (From Wendover via Las Vegas)
Po p u la t io n  based on 1989 Nevada Department of Taxation  P r o j e c t io n  
Pr=(Mr/Mt)*(Pt-Pc)
Pd=Pr/(Mr*0.5)
where:
Pt = Total P o p u la t io n  in County 
Pc = Tota l  P o p u la t io n  in County 's  C ities/Towns 
Mt = T ota l  County Improved Roads 
Mr = Tota l  m ile s  of  Route-A in  County
Pr = P o p u la t io n  w i th in  0 .5  mile-wide c o r r i d o r  O uts ide  of C ities/Towns 
Pd = P o p u la t io n  D en s i ty  fo r  Pr ( person/Sq Mile )
P o p u la t io n  D en s i ty  fo r  a re a s  o u t s id e  of c i t i e s / t o w n s  in Nevada 
Tot Pop Tot Co. Total A- Pop in Pop Den.
County
Total Pop 
in County 
(P t)
Name 
of 
C i t  i es
in Co. 
C i t ie s  
(Pc)
Nye 17980
Gabbs
Tonopah
B eat ty
Pahrump
780
2680
925
5346
9731
Clark 733180 Las Vegas 397320
Lincoln
C a l ie n te  
4330 Panaca 
Pioche 
Alamo
1160
758
794
1126
3838
Wh i teP in e 8830 Ely 5190
Elko 33210
Elko 
Carl  in
16700
2150
(Mt)
county 0 / c i t i e s  #/Sq Mi 
(Mr) (P r)  (Pd)
1.15
Wei Is
Esmeralda 1240 G o ld f ie ld
1754.86 112.50 233.35 4.15
2199.53 55.06 324.41 11.78
1400
20250
500 315.37 Not In c ld  N/Apply N/Apply
10641
APPENDIX-2B-2
Appendix 2-C
Route: B (From Wendover via Tonopah)
Segment Description
Distance1 Location2
Segment 1.1:
Segment 1.2:
Segment 1.3:
Segment 1.4 :
Segment 2.1:
Segment 2.2:
Segment 2.3:
Segment 2.4:
Segment 2.5:
Segment 2.6:
Segment 2.7:
Segment
Segment
2.8:
2.9:
Segment 3.1:
Segment 3.2:
Segment 3.3:
Segment 3.4:
Segment
Segment
Segment
3.5:
3.6:
3.7:
Segment 3.8:
Segment 3.9:
Segment 3 . 10
0.775 mi 1-80 at Utah border heading west to West 
Wendover Interchange. [1-80]
0.114 mi 1-80 West Wendover Interchange heading 
south to Junction Old US 40. [US93A]
0.278 mi Junction Old US 40 heading east to SR224. 
[US93A]
58.891 mi SR 224 heading south to Lage's Jet. 
[US93A]
14.208 mi Lage's Jet heading south to SR 489.
[US93]
5.021 mi SR 489 heading south to Schellbourne Rd. 
[US93]
21.927 mi Schellbourne Rd heading south to SR 486. 
[US93]
4.616 mi SR 486 heading south to North McGill. 
[US93]
1.154 mi North McGill heading south to South 
McGill [US93]
8.184 mi South McGill heading south to Ely 
Airport. [US93]
2.370 mi Ely Airport heading south to East Ely. 
[US93]
0.831 mi East Ely heading west to Ely. [US93]
0.675 mi Ely heading south to Jet US 6 & US 95. 
[US93]
0.407 mi Jet US 6 & US 95 in Ely heading west to 
east city limit of Ely. [US 6]
1.393 mi East city limit of Ely heading west to 
Murry st. & US 6 in Ely. [US6]
0.211 mi Murry st. & US 6 in Ely heading south to 
south city limit Ely. [US 6]
3.923 mi South city limit Ely heading south to
Ward Mt Rd. [US 6]
18.093 mi Ward Mt Rd heading south to SR 318 [US 6]
27.891 mi SR 318 heading south to SR 379. [US 6]
9.843 mi SR 379 heading south to Co Rd to Nyala.
[US 6]
47.476 mi Co Rd to Nyala heading south to Hot Creek 
Road. [US 6]
9.564 mi Hot Creek Road heading south to SR 375. 
[US 6]
37.560 mi SR 375 heading west to AEC Rd. [US 6]
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S e g m e n t  3 .
Segment 3.
Segment 3.
Segment 3.
Segment 4.
Segment 4.
Segment 4.
Segment 4.
Segment 4.
Segment 4. 
Segment 4.
Segment 4.
Segment 4.
Segment 4.
Segment 4.
Segment 4.
Segment 4. 
Segment 4. 
Segment 4.
Total
Route: B (From Wendover via Tonopah)
Segment Description
Distance1 Location2_____________________________________
11: 4.944 mi AEC Rd heading west to Tonopah Air Field.
[US 6]
12: 1.467 mi Tonopah Air Field heading west to SR 376.
[US 6]
13: 5.193 mi SR 376 heading west to the east limit of
Tonopah. [US 6]
14: 0.204 mi East limit of Tonopah heading west to US
95 in Tonopah. [US 6]
1: 0.560 mi Jet US 6 & US 95 in Tonopah heading south
to south Tonopah. [US 95]
2: 21.413 mi South Tonopah heading south to Silverpeak 
Rd. [US 95]
3: 3.481 mi Silverpeak Rd heading south to North 
Goldfield. [US 95]
4: 1.292 mi North Goldfield heading south to South
Goldfield. [US 95]
5: 14.475 mi South Goldfield heading south to SR 266. 
[US 95]
6: 16.135 mi SR 266 heading south to SR 267. [US 95]
7: 25.335 mi SR 267 heading south to Springdale. [US
95]
8: 10.044 mi Springdale heading south to North Beatty. 
[US 95]
9: 0.154 mi North Beatty heading south to SR 374. [US
95]
10: 0.170 mi SR 374 heading south to South Beatty. [US 
95]
11: 29.021 mi South Beatty heading south to NRDS road. 
[US 95]
12: 0.207 mi NRDS Road heading south to SR 373. [US
95]
13: 16.585 mi SR 373 heading south to SR 160. [US 95] 
14: 5.870 mi SR 160 heading east to NRDS Road. [US 95]
15: 1.903 mi NRDS Road heading east to Mercury Int.
  [US 95]
434.858 mi
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Appendix 2-D
Route: B (From Wendover via Tonopah)
Population density
Po p u la t io n  d e n s i ty  w i th in  0 .5  mile-wide  c o r r id o r
(a )  Cummulati 
Segment d i s t .  f r
(to
Segment Total
Segment Location
Segment 1 .1 :  1-80 a t  Utah border  heading west to  Uest Wendover 
Segment 1 .2 :  1-80 West Wendover In t .S o u th  to  J e t  Old US40 
Segment 1 .3 :  Ju n c t io n  Old US 40 heading e a s t  t o  SR 224.
Segment 1 .4 :  SR 224 heading south to  L age 's  J e t .  [US93A]
Segment 2 .1 :  Lage 's  J e t  heading south  to  SR 489. [US93]
Segment 2 .2 :  SR 489 heading south to  Sche llbourne  Rd. [US93] 
Segment 2 .3 :  Sche llbourne  Rd heading south to  SR 486. [US93] 
Segment 2 .4 :  SR 486 heading sou th  to  North McGill.  [US93] 
Segment 2 .5 :  North McGill heading south to  South McGill [US93] 
Segment 2 .6 :  South McGill heading south to  Ely A i rp o r t .  [US93] 
Segment 2 .7 :  Ely A irp o r t  heading south  to  East Ely.  [US93] 
Segment 2 .8 :  East Ely heading west to  E ly .  [US93]
Segment 2 .9 :  Ely heading south to  J e t  US 6 & US 95. [US93] 
Segment 3 . 1 :  J e t  US 6 & US 95 in  Ely heading west t o  Eel Ely US
Segment 3 .2 :  Eel Ely heading west to  Murry S t .  & US 6 in  Ely US
Segment 3 .3 :  Murry s t .  & US 6 in Ely heading south  to  Scl Ely.  
Segment 3 .4 :  Scl Ely heading south  to  Ward Mt Rd. [US 6]
Segment 3 .5 :  Ward Mt Rd heading south  to  SR 318. [US 6]
Segment 3 .6 :  SR 318 heading south to  SR 379. [US 6]
Segment 3 .7 :  SR 379 heading south  to  Co Rd to  Nyala. [US 6]
Segment 3 .8 :  Co Rd to  Nyala heading south  to  Hot Creek Road US 
Segment 3 .9 :  Hot Creek Road heading south  to  SR 375. [US 6] 
Segment 3 .1 0 :  SR 375 heading west to  AEC Rd. [US 6]
Segment 3 .1 1 :  AEC Rd heading west to  Tonopah Air F ie ld .  [US 6]
Segment 3 .1 2 :  Tonopah Air F ie ld  heading west to  SR 376. [US 6] 
Segment 3 .1 3 :  SR 376 heading west to  the  e a s t  l im i t  of Tonopah 
Segment 3 .1 4 :  East l im i t  of Tonopah heading west to  US 95 in To 
Segment 4 .1 :  J e t  US 6 & US 95 in Tonopah South to  S Tonopah 
Segment 4 .2 :  South Tonopah heading south to  S i lv e rp eak  Rd.US 95 
Segment 4 .3 :  S i lv e rp eak  Rd heading south to  North G o ld f ie ld  US9 
Segment 4 .4 :  North G o ld f ie ld  heading sou th  t o  South G o ld f ie ld  U 
Segment 4 .5 :  South G o ld f ie ld  heading south  to  SR 266. [US 953 
Segment 4 .6 :  SR 266 heading south to  SR 267. [US 95]
Segment 4 .7 :  SR 267 heading sou th  to  Sp r in g d a le .  [US 95]
Segment 4 .8 :  Sp r in g d a le  heading sou th  to  North B ea t ty .  [US 95] 
Segment 4 .9 :  North B eat ty  heading south to  SR 374. [US 95] 
Segment 4 .10 :  SR 374 heading south  to South B ea t ty .  [US 95] 
Segment 4 .1 1 :  South B ea t ty  heading south to  NRDS road. [US 95] 
Segment 4 .1 2 :  NRDS Road heading south  to  SR 373. [US 95]
Segment 4 .13 :  SR 373 heading south  to SR 160. [US 95]
Segment 4 .1 4 :  SR 160 heading e a s t  to  NRDS Road. [US 95]
Segment 4 .15 :  NRDS Road heading e a s t  to  Mercury I n t .  [US 95]
D i s ta n c e  
( m ile  )
e n t r y  to 
D e s t in a t .
Pop per 
sq. m i.
Pop
(a )* (b )
0.775 0.78 11.78 9.13
0.114 0.89 11.78 1.34
0.278 1.17 11.78 3 .27
58.891 60.06 11.78 693.74
14.208 74.27 4.15 58.96
6.021 80.29 4.15 24.99
21.927 102.21 4.15 91.00
4.616 106.83 4.15 19.16
1.154 107.98 4.15 4 .79
8.184 116.17 4.15 33.96
2.370 118.54 220.29 522.09
0.831 119.37 1738.00 1444.28
0.675 120.04 1738.00 1173.15
0 .407 120.45 1738.00 707.37
1.393 121.84 1738.00 2421.03
0.211 122.06 4.15 0.88
3.923 125.98 4.15 16.28
18.093 144.07 4.15 75.09
27.891 171.96 11.59 323.26
9.843 181.80 11.59 114.08
47.476 229.28 11.59 550.25
9.564 238.84 11.59 110.85
37.560 276.41 11.59 435.32
4.944 281.35 11.59 57.30
1.467 282.82 : 1.59 17.00
5.193 288.01 11.59 60.19
0.204 288.21 11.59 2.36
0.560 288.77 11.59 6 .49
21.413 310.19 4 .69 100.43
3.481 313.67 4 .69 16.33
1.292 314.96 4.69 6.06
14.475 329.43 4.69 67.89
16.135 345.57 4 .69 75.67
25.335 370.90 11.59 293.63
10.044 380.95 11.59 116.41
0.154 381.10 11.59 1.78
0.170 381.27 11.59 1.97
29.021 410.29 11.59 336.35
0.207 410.50 11.59 2.40
16.585 427.08 11.59 192.22
5.870 432.95 11.59 68.03
1.903 434.86 11.59 22.06
434.86 10279
County
Elko
Elko 
Whi t e  Pine
White Pine
White Pine 
Nye
Nye
Esmeralda
Esmeralda
Nye
Nye
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Appendix 2-D
Route: B (From Wendover via Tonopah)
Population density
Source: P o p u la t io n  s t a t i s t i c  from 1989 Nevada Department of  Taxation
P o p u la t io n  based on 1989 Nevada Department of  T axation  P r o j e c t io n  
Pr=(Mr/Mt)*(Pt-Pc)
Pd=Pr/(Mr*0.5)
where:
Pt = Total Po p u la t io n  in County
Pc = Tota l  P o p u la t io n  in C ounty 's  c i t i e s / t o w n s
Mt = Tota l  County Improved Roads
Mr = Tota l m iles  of Route-B in County
Pr = P o p u la t io n  in 1/2 mile  c o r r i d o r  a long ro u te  o u t s id e  of c i t i e s  and towns 
Pd = P o p u la t io n  D ensity  fo r  Pr ( pe rson /Sq  Mile )
P o p u la t io n  D ens i ty  fo r  a rea s  o u t s id e  of c i t i e s  and towns
Tot Pop Tot Co. Total B- Pop in Pop Den 
Total Pop Name in Co. improved Route in 1/4mi BW f o r  Pr 
in County of C i t i e s  roads county  O / c i t i e s  #/Sq Mi
County (P t ) C i t  i es (Pc) (Mt) (Mr) (Pr) (Pd)
Nye 17980
Gabbs 
Tonopah 
B eatty  
Pahrump
780
2680
925
5346
9731
1423.41 233.25 1351.74 11.59
Clark 733180 Las Vegas 397320 3502.42 Not In c ld  N/Apply N/Apply
Lincoln 4330
C a l ie n te  
Panaca 
Pioche 
Alamo
1160
758
794
1126
852.18 Not In c ld  N/Apply N/Apply
3838
Wh i te P in e 8830 Ely 5190 1754.86 100.01 207.45 4.15
Elko 33210
Elko 
C a r l i  n 
Wei Is
16700
2150
1400
20250
2199.53 55.06 324.41 11.78
Esmeralda 1240 Goldf i e ld 500
20250
315.37 22.50 52.79
1884
4.69
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Appendix 2-E
Route: 1-15 to US 95 from Arizona
Segment Description
. 1 . 2  Distance Location____________________
Segment 1.1: 0. 868 mi Arizona boarder heading south to East 
Mesquite interchange.
Segment 1.2: 2 . 563 mi East Mesquite interchange heading south to 
West Mesquite interchange.
Segment 1.3: 7 . 993 mi West Mesquite interchange heading south to 
Riverside-Bunkerville interchange.
Segment 1.4: 2 . 635 mi Riverside-Bunkerville interchange heading 
south to East Mesa interchange.
Segment 1.5: 9 . 258 mi East Mesa interchange heading south to 
Carp-Elgin interchange.
Segment 1.6: 6. 543 mi Carp-Elgin interchange heading south to 
Logandale-Overton interchange.
Segment 1.7: 2 . 288 mi Logandale-Overton interchange heading 
south to Glendale interchange.
Segment 1.8: 0.776 mi Glendale interchange heading south to 
Moapa interchange.
Segment 1.9: 2 . 135 mi Moapa interchange heading south to Hidden 
Valley interchange.
Segment 1.10: 4 . 154 mi Hidden Valley interchange heading south to 
Byron interchange.
Segment 1.11: 3 .764 mi Byron interchange heading south to Ute 
interchange.
Segment 1.12 : 5. 104 mi Ute interchange heading south to Valley of 
Fire interchange.
Segment 1.13 : 11.400 mi Valley of Fire interchange heading south 
to US 93 interchange.
Segment 1.14: 6 . 138 mi US 93 interchange heading south to Apex 
interchange.
Segment 1.15: 7 . 038 mi Apex interchange heading south to 13.176 
miles from US 93 interchange.
Segment 1. 16: 1. 000 mi 13.176 miles from US 93 interchange 
heading south to Lamb interchange.
Segment 1.17 : 1. 026 mi Lamb interchange heading south to North 
Las Vegas city limit.
Segment 1. 18 : 0. 699 mi North Las Vegas city limit heading south 
to Craig Road interchange.
Segment 1. 19: 1.982 mi Craig Road interchange heading south to 
Cheyenne Ave interchange.
Segment 1.20: 1.722 mi Cheyenne Ave interchange heading south to 
Lake Mead interchange.
Segment 1.21: 1.238 mi Lake Mead interchange heading south to 'D' 
and Washington street interchange.
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Segment 1.22: 0. 575 mi
Segment 2.1: 0.352 mi
Segment
Segment
Segment
Segment
Segment
Segment
Segment
2.2:
2.3:
2.4:
2.5:
2.6:
2.7:
2.8:
0.721
1. 049 
0 .784
0.995
1. 168
0.839
1. 018
mi
mi
mi
mi
mi
mi
mi
Segment 2.9: 1. 032 mi
Segment 2 .10: 1.024 mi
Segment 2.11: 0. 512 mi
Segment 2 .12 : 0 . 508 mi
Segment 2.13: 0 .928 mi
Segment 2 . 14 : 0.467 mi
Segment 2 .15: 2 .400 mi
Segment 2 .16: 2 .900 mi
Segment 2 .17 : 1. 000 mi
Segment 2.18: 
Segment 2.19:
Segment 2.20: 1.000 mi
Segment 2.21: 1.000 mi
Segment 2.22: 17.290 mi
Appendix 2-E
Route: 1-15 to US 95 from Arizona
Segment Description(continue)
Distance1 Location2__________________________ :________ _
'D' and Washington street interchange 
heading south to Downtown Expressway 
interchange.
1-15 and US 95 interchange heading west to 
Highland Drive.
Highland drive heading west to Rancho Rd. 
Rancho Rd. heading west to Valley View. 
Valley View heading west to Decatur Blvd. 
Decatur Blvd heading west to Jones Blvd. 
Jones Blvd heading west to Rainbow Blvd. 
Rainbow Blvd heading north to Vegas Drive. 
Vegas Drive heading north to Smoke Ranch 
Road.
Smoke Ranch Road heading north to Cheyenne 
Ave.
Cheyenne Ave heading north to Alexander 
Road.
Alexander Road heading north to Craig 
Road.
Craig Road heading north to Lone Mountain 
Road.
Lone Mountain Road heading north to Jet US 
95 and Rancho Road.
Jet US 95 and Rancho Road heading north to 
0.467 miles from Jet US 95 and Rancho Rd. 
0.467 miles from Jet US 95 and Rancho Road 
heading north to 2.867 miles from Jet US 
95 and Rancho Road.
2.867 miles from Jet US 95 and Rancho Road 
heading north to FAU 613 (SR157) .
FAU 613 (SR157) heading north to 6.767 
miles from Jet US 95 and Rancho Road. 
12.650 mi 6.767 miles from Jet US 95 and Rancho Road 
heading north to SR 156.
12.803 mi SR 156 heading north to 32.22 miles from 
Jet US 95 and Rancho Road.
32.22 miles from Jet US 95 and Rancho Road 
heading west to Indian Springs Air Base 
Road.
Indian Springs Air Base Road, heading west 
to 33.22 miles from Jet US 95 and Rancho 
Road.
33.22 miles from Jet US 95 and Rancho Road 
heading west to Mercury interchange.
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Appendix 2-F 
Route: 1-15 to US 95 from Arizona 
Resident Population
(p o p u la t io n  d e n s i ty  c a l c u l a t e d  w i th in  0.5 m ile-wide c o r r id o r  along ro u te )
WEIGHTED POPULATION DENSITY FOR SEG. 1.16 TO SEG. 2 .17  
TAseg : TOTAL AREA WITHIN SEGMENT
WTpop : SUM( [Ci/TAseg]* [Bi] )
(A)
SEGMENT
NUMBER ZIPCODE
(Bi)
ZIPCODE 
POP.DEN.
(Ci)
FRACT.
UNIT
( WTpop ) 
WEIGHTED 
POP.DEN 
( # / s q  mi)
1.16 89115 510 0.262 291 2 .8  89108
89124 7 0.233 89128
89030 682 0.022
TAseg = 0.517
2 .9  89108
1 .17 89115 510 0.035 671 89128
89030 682 0.486
TAseg = 0.521
2 .10 89108
1.18 89115 510 0.016 675 89129
89030 682 0.335
TAseg = 0.351
2.11 89108
1.19 89030 682 0.997 682 89129
1.20 89030 682 0.872 682
1.21 89030 682 0.129 3274 2.12 89108
89106 4070 0.420 89129
TAseg = 0.549
1.22 89106 4070 0.301 4070 2.13 89108
89129
2.1 89106 4070 0.189 4070 89130
2 .2  89106 4070 0.372 4070
2 .3  89106 4070 0.016 5512 2.14 89129
89107 5559 0.499 89130
TAseg = 0.515
2.4  89107 5559 0.392 5559 2.15 89129
89130
2.5  89107 5559 0.514 5559 89131
2 .6  89107 5559 0.568 5424
89128 1957 0.022
.............. 2 .16  89129
TAseg = 0.590 89131
2 .7  89107 5559 0.073 3481
89108 4953 0.135
89128 1957 0.230
TAseg = 0.438
(A) ( WTpop )
WEIGHTED 
SEGMENT POP.DEN
NUMBER ZIPCODE ( # / sq mi)
3436
3475
2435
2572
2568
2038
491
283
169
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Appendix 2-G 
Route: 1-15 to US 95 from California 
Section and Segment Classification
Section Classification
Section 1: 1-15 Cal boarder to Las Vegas downtown expressway
interchange.
Section 2: US 95 Las Vegas downtown expressway interchange to
Mercury.
Segment Classification:
Segment 1.1: 0.372 mi Calif-Nevada state line heading north to
stateline interchange.
Segment 1.2: 12.238 mi Stateline interchange heading north to
Jean interchange.
Segment 1.3: 12.897 mi Jean interchange heading north to Sloan
interchange.
Segment 1.4: 2.316 mi Sloan interchange heading north to
Henderson interchange.
Segment 1.5: 4.589 mi Henderson interchange heading north to
south urban limit Las Vegas.
Segment 1.6: 1.12 3 mi South urban limit Las Vegas heading north
to Arden interchange.
Segment 1.7: 1.393 mi Arden interchange heading north to Las
Vegas blvd interchange.
Segment 1.8: 2.468 mi Las Vegas blvd interchange heading north
to Tropicana interchange.
Segment 1.9: 0.990 mi Tropicana interchange heading north to
Dunes Flamingo interchange.
Segment 1.10: 0.781 mi Dunes Flamingo interchange heading north
to Spring Mountain interchange.
Segment 1.11: 0.779 mi Spring Mountain interchange heading north
to south city limit Las Vegas.
Segment 1.12: 0.580 mi South city limit Las Vegas heading north
to Sahara interchange.
Segment 1.13: 1.203 mi Sahara interchange heading north to
Charleston blvd interchange.
Segment 1.14: 1.176 mi Charleston blvd interchange heading north
to downtown expressway interchange (1-15 
and US 9 5 interchange).
Segment 2.1: 0.352 mi 1-15 and US 95 interchange heading west to
Highland Drive.
Segment 2.2: 0.721 mi Highland drive heading west to Rancho Rd.
Segment 2.3: 1.049 mi Rancho Rd. heading west to Valley View.
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Route: 1-15 to US 95 from California
Section and Segment Classification (cont)
Segment <Classification:
Segment
Segment
Segment
Segment
Segment
2.4:
2.5:
2.6:
2.7:
2.8:
0.784
0.995
1. 168 
0.839
1. 018
mi
mi
mi
mi
mi
Segment 2.9: 1. 032 mi
Segment 2 .10: 1. 024 mi
Segment 2.11: 0. 512 mi
Segment 2 .12: 0. 508 mi
Segment 2.13: 0.928 mi
Segment 2 . 14 : 0.467 mi
Segment 2. 15: 2 .400 mi
Segment 2. 16: 2 .900 mi
Segment 2 . 17 : 1. 000 mi
Segment 2.18: 12.650 mi
Segment 2. 19: 12.803 mi
Segment 2.20: 1. 000 mi
Segment 2.21: 1. 000 mi
Segment 2.22: 17.2 9 Ci mi
Valley View heading west to Decatur Blvd. 
Decatur Blvd heading west to Jones Blvd. 
Jones Blvd heading west to Rainbow Blvd. 
Rainbow Blvd heading north to Vegas Drive. 
Vegas Drive heading north to Smoke Ranch 
Road.
Smoke Ranch Road heading north to Cheyenne 
Ave.
Cheyenne Ave heading north to Alexander 
Road.
Alexander Road heading north to Craig 
Road.
Craig Road heading north to Lone Mountain 
Road.
Lone Mountain Road heading north to Jet US 
9 5 and Rancho Road.
Jet US 95 and Rancho Road heading north to 
0.467 miles from Jet US 95 and Rancho 
Road.
0.467 miles from Jet US 95 and Rancho Road 
heading north to 2.867 miles from Jet US 
9 5 and Rancho Road.
2.867 miles from Jet US 95 and Rancho Road 
heading north to FAU 613 (SR157).
FAU 613 (SR157) heading north to 6.767 
miles from Jet US 95 and Rancho Road.
6.7 67 miles from Jet US 95 and Rancho Road 
heading north to SR 156.
SR 156 heading north to 32.22 miles from 
Jet US 95 and Rancho Road.
32.22 miles from Jet US 95 and Rancho Road 
heading west to Indian Springs Air Base 
Road.
Indian Springs Air Base Road heading west 
to 33.22 miles from Jet US 95 and Rancho 
Road.
33.22 miles from Jet US 95 and Rancho Road 
heading west to Mercury interchange.
APPENDIX-2 G - 2
Appendix 2-H
Route: 1-15 to US 95 from California
Resident Population
WEIGHTED POPULATION DENSITY FOR SEG. 1.5 TO SEG. 1.14 (w i th in  0 .5  m ile -w ide  c o r r i d o r )
TAseg : TOTAL AREA WITHIN SEGMENT
WTpop : SUM( [Ci/TAseg)*IBi) )
(A) (Bi) (C i)  ( WTpop )
WEIGHTED
SEGMENT ZIPCODE FRACT. POP.DEN
NUMBER ZIPCODE POP.DEN. UNIT ( # / s q  m i)
1.5 89118 104 1.167 177
89123 256 1.160
89124 7 0.034
TAseg = 2.361
1 .6  89118 104 0.262 181
89123 256 0.272
TAseg = 0.534
1.7  89118 104 0.339 674
89119 2792 0.134
89123 256 0.217
TAseg = 0.690
1 .8  89118 104 0.642 1430
89119 2792 0.625
TAseg = 1.267
1.9 89103 6372 0.256 5642
89109 4897 0.251
TAseg = 0.507
1.10 89103 7 0.189 2515
89109 4897 0.199
TAseg = 0.388
1.11 89102 5251 0.198 5082
89109 4897 0.181
TAseg = 0.379
1.12 89102 5251 0.166 5084
89109 4897 0.149
TAseg = 0.315
1.13 89102 5251 0.601 5251
1.14 89106 4070 0.610 4070
APPENDIX-2H-1
Appendix 3-A 
Route: A (From Wendover via Las Vegas) 
Non-Resident Population Estimation
ID U ROOMS
81 52
92 16
112 32
155 10
172 16
195 8
232 17
240 110
264 53
314
6 379
10 650
15 308
17 652
19 720
22 109
23 106
24 1917
28 161
32 796
34 212
45 435
52 452
61 1038
69 40
70 62
75 102
76 95
82 56
94 81
100 30
104 150
107 154
110 147
121 10
123 200
129 46
148 71
166 19
170 20
178 28
184 11
187 48
188 14
189 111
193 82
197 102
229 30
231 58
248 46
251 57
260 30
265 31
269 43
10223
DIST FROM BAND WIDTH # ROOMS PERCENT
ROUTE IN BAND
0 -1 /4  m ile  0 0.00
- 1 /A-1/2 m ile  0 0.00
0 -1 /2  m ile  0 0.00
1/2-1 m ile  0 0.00
0-1 m ile  0 0.00
1-3 m iles  314 0.21
0-3 m ile s  314 0.21
3-5 m iles  9909 6 .6 7
0-5 m ile s  10223 6 .88
(Note ,  band width is o n e -h a l f  of c o r r i d o r  width)
APPENDIX-3A - 1
Route: A (From Wendover via Las Vegas)
Non-Resident Population Estimation (cont)
ID #  ROOMS DIST FROM BAND WIDTH # ROOMS PERCENT
ROUTE IN BAND
1 1100 6
2 500 6
3 100 6
4 2832 6
5 198 6
7 201 6
8 150 6
9 1648 6
11 143 6
12 2788 6
13 821 6
14 1160 6
16 1025 6
18 3173 6
20 592 6
21 300 6
26 1395 6
27 400 6
29 324 6
30 2700 6
31 298 6
33 499 6
35 149 6
36 3174 6
37 314 6
38 795 6
39 705 6
40 3049 6
42 220 6
43 192 6
44 451 6
46 320 6
47 272 6
48 192 6
49 2136 6
50 238 6
51 1500 6
53 203 6
54 720 6
55 228 6
56 488 6
57 150 6
58 1326 6
59 287 6
60 1909 6
62 852 6
64 340 6
65 105 6
67 161 6
68 139 6
71 44 6
72 20 6
79 88 6
80 96 6
83 129 6
84 38 6
85 20 6
86 83 6
88 33 6
90 55 6
91 12 6
93 22 6
95 19 6
96 21 6
98 100 6
99 92 6
101 25 6
102 57 6
(Note, band width is  o n e -h a l f  of  c o r r id o r  width)
APPENDIX-3A - 2
Route: A (From Wendover via Las Vegas)
Non-Resident Population Estimation (cont)
ID U ROOMS D1ST FROM BAND WIDTH # ROOMS PERCENT
ROUTE IN BAND
103 19 6
105 106 6
106 56 6
108 128 6
109 151 6
111 127 6
113 35 6
114 29 6
116 24 6
117 87 6
119 55 6
122 38 6
124 16 6
126 127 6
130 162 6
131 27 6
132 252 6
135 28 6
136 66 6
139 41 6
140 88 6
141 20 6
142 45 6
143 18 6
147 28 6
149 15 6
150 220 6
152 7 6
153 31 6
154 123 6
156 75 6
157 41 6
158 300 6
159 35 6
160 17 6
162 22 6
163 90 6
164 104 6
167 50 6
168 100 6
169 44 6
171 114 6
174 33 6
175 223 6
176 21 6
177 85 6
179 12 6
180 28 6
181 71 6
182 54 6
183 34 6
185 880 6
192 42 6
194 15 6
196 33 6
200 24 6
201 53 6
202 204 6
203 46 6
204 28 6
206 17 6
208 30 6
210 12 6
211 11 6
212 97 6
213 26 6
214 14 6
216 21 6
(Note, band width i s  o n e -h a t f  of c o r r id o r  width)
APPENDIX-3A - 3
Route: A (Prom Wendover via Las Vegas)
ID
Non-Resident Population Estimation (cont)
n ROOMS DIST FROM BAND WIDTH tt ROOMS PERCENT
ROUTE IN BAND
217 23 6
218 35 6
220 102 6
221 14 6
224 29 6
226 104 6
227 22 6
228 24 6
233 80 6
234 155 6
235 8 6
236 64 6
238 26 6
239 150 6
241 300 6
242 60 6
243 100 6
244 12 6
245 22 6
246 108 6
249 90 6
250 29 6
252 36 6
253 159 6
254 58 6
255 128 6
256 99 6
257 150 6
258 117 6
259 36 6
261 364 6
263 22 6
266 44 6
267 100 6
268 23 6
270 10 6
271 58 6
273 115 6
275 100 6
277 22 6
278 6
279 76 6
280 4032 6
281 430
67150
6
25 780 7
66 34 7
97 44 7
118 56 7
120 44 7
125 21 7
128 88 7
137 50 7
144 46 7
165 150 7
186 26 7
198 56 7
215 140 7
222 25 7
223 21 7
225 45 7
237 24 7
272 55 7
276 33 7
41 300 7
63 258 7
and width is  o n e -h a l f  of cor
5-10 miles 
0-10 miles
56927
67150
38.33
45.21
r i d o r  width)
APPENDIX-3A - 4
Route: A (From Wendover via Las Vegas)
ID
77
76
87
89
115
127
133
134 
138
145
146 
151 
161 
173
190
191 
199 
205 
207 
209 
219 
230 
247 
262 
274
Non-Resident Population Estimation (cont)
tt ROOMS DIST FROM BAND WIDTH tt ROOMS PERCENT
ROUTE IN BAND
58
70
21
50
26
52
38
19 
16
300
155
20 
28 
42 
63 
54
19 
18
120
12
26
14
20 
130
13
> 10 m iles 3680
70830
2.48
47.69
1989 v i s i t o r  volume (A) = 18129684
1989 Ave. n ig h t  s t a y  (B) = 3 .20
No. of  room w/in B/width = Xi
Total  Hotel/Motel Room = TOT<71929)
No. of No. of
Rooms n o n - r e s .
B/width, wi th in pop. w/ir)
mi les B/width B/width
0.25 0 0
0.50 0 0
1.00 0 0
3 .00 314 694
5.00 10223 22590
10.00 67150 148385
- l(Xi )*(A)*(B )] / [365*T0T]
(Note,  band width i s  o n e -h a l f  of c o r r id o r  width)
APPENDIX-3A - 5
Appendix 3-B 
Route: 1-15 to US 95 from Arizona 
Non-Resident Population Estimation
HOTELS AND MOTELS WITHIN VARIOUS BANDWIDTHS ( m u l t ip ly  bandwidth by 2 to  o b ta in  c o r r i d o r  width)
LAS VEGAS HOTEL/MOTEL INVENTORY 
DATE: DECEMBER 31, 1989
Source:  LAS VEGAS VISITORS AND CONVENTION AUTHORITY
Name of 
TYPE R esor ts
Im peria l  Hote ls  Corp 
A-Avis Apartments 
V acation  Spa R eso r ts  Div.
Great Western ( 7th S t r e e t )
MGM Sand Inc
Gold Key MoteKE Fremont)
Me K e l la r  & A sso c ia te s  
Lee Canyon Ski L i f t  Inc 
Mahoney Gary Motel 
Woodrum & Heron Inc 
H S i l v e r  Spur Hotel & Houston
Sunshine Motel CorpCLV Blvd S) 
Las Vegan Hotel 
Hyatt  Lodge 
H Sunset  Motel (E Fremont)
Longhorn Hotel
S i l v e r  S t a t e  Dev & Management 
H Ja c k ie  Gaughan's Hotel
Linda Manor 
Lamp Light Motel 
Ye Kings Rest  Motel 
Mint Hote l /C asino  
H Higgins Motel
H Squadron Execu tive  S u i te s
Gold Key Motel(LV Blvd S)
Stage  Coach Inn Inc 
TIaquepaque 
Kings Rest Motel 
Midway Motel 
T ivo l i
The S ix th  & Carson Motet
Grayson Motel
Mahoney Gary Motel
Sky Motel
Mint H o te l /C asino
Vegas Motel
Mini P r i c e  Inn
Nevada Landing
Santa Fe T ra i l  Motel
Gold Key MoteKE Fremont)
H S a in t  T ro p ez (Pa rad ise  road)
Pavlo H a t t i e  May 
Travel Inn 
Chief Hotel Court 
H Moulin Rouge Hotel
H Motel 5
H C a l i f o r n i a  H ote l /C asino
H Motel Vegas Verdes
H Motel Regency
H Union P laza  H ote l/C asino
H Las Vegas Country Club
H Park Hote l /C asino
H Knotty P ine  Motel
H Golden Gate
H Downtown Convent Center Inn
HOT/MOT
IDS
Band 
Width 
(m ile )
223
41
Number
of
Rooms
1989 v i s i t o r  volume (A) = 18129684
1989 Ave. n ig h t  s t a y  (B) = 3.2
No. of room w/in 8 /w idth  = Xi
Tota l Hotel/Motel Room = T0T(71929)
No. of 
No. of  n o n - re s .
Rooms pop. w/in  
w i th in  B/width 
B/width [ (X i)* (A )* (B )] /  [365*TOT]
720
161
21
300
0.25 m ile  
111 245
189 0.25 111
184 0.50 11
10 0.50 650
188 0.50 14
187 0.50 48
61 0.50 1038
34 0.50 212
45 0.50 435 w i th in
166 0.50 19 0 .50  m ile
23 0.50 106 2 739 6053
76 0.50 95
APPENDIX-3B-1
Route: 1-15 to US 95 from Arizona
Non-Resident Population Estimation (cont)
Band Number
Name of HOT/MOT Width of
TYPE Resorts IDS (m ile ) Rooms
H Town Palms Hotel 249 1.00 90
H Casbah Hotel 98 1.00 100
H El Cortez  H ote l/C asino 15 1.00 308
H Arrowhead Motel 73 1.00 20
H Fremont H ote l/C asino 52 1.00 452
H Lady Luck H ote l /C asino 32 1.00 796
H La S i e s t a  Motel 172 1.00 16
H Daisy Motel 109 1.00 151
H Robe's  Motor Lodge 211 1.00 11
H Four Queens 19 1.00 720
H La Paloma Motel 170 1.00 20
H Eden 's  Hotel 129 1.00 46
H V ic to ry  Hotel-Motel 265 1.00 31
H F i t z g e r a ld  H ote l/C asino 17 1.00 652
H Gold Spike 22 1.00 109
H Golden Inn Motel 148 1.00 71
H Keiserman Daniel T rust 94 1.00 81
H Travel Inn Motel 251 1.00 57
H Lee Motel 177 1.00 85
H Days Inn(Fremont) 110 1.00 147
H Branding Iron Motel 92 1.00 16
H Dixie  Motel 121 1.00 10
H Downtowner Motel 123 1.00 200
H Town Lodge Motel 248 1.00 46
H Arizona C h a r l i e s 3 1.00 100
H Golden Nugget Inc 24 1.00 1917
H El Cid Hotel 130 1.00 162
H Ogden House 197 1.00 102
H Best  Western Parkview Inn 82 1.00 56
H Vegas Chale t  Motel 264 1.00 53
H B in io n 's  Horseshoe 6 1.00 379
H Rainbow Vegas Hotel 47 1.00 272
H Koala Imports 167 1.00 50
H Comfort Inn 104 1.00 150
H Uptown Motel 260 1.00 30
H Beverly  Palms 278 1.00
H Apache Motel 71 1.00 44
H Crest  Motel 107 1.00 154
H Hotel Nevada 28 1.00 161
H S t a r l i  t e  Motel 229 1.00 30
H Vi I la  Inn Motel 266 1.00 44
H V is ta  Motel 269 1.00 43
H C ity  Center Motel 102 1.00 57
H S t r i p  91 Motel 232 1.00 17
H Ninth S t r e e t  Motel 193 1.00 82
M Oasis motel 196 3 .00 33
M Sulinda  By G as l ig h t 234 3 .00 155
H T rav e le rs  Motel 252 3.00 36
M Lucky Motel 180 3 .00 28
Best Western N e l l i s  Motor Inn 81 3 .00 52
Nylen Motel & T r a i l e r  Park 195 3 .00 8
M Somerset House Motel 226 3.00 104
M L ib e r ty  Inn Motel 178 3.00 28
M Del Mar Motel 113 3 .00 35
H Royal Motel 214 3.00 14
M D esert  H i l l s  Motel 114 3 .00 29
H Fun C ity 140 3.00 88
M Desert  Moon Motel 116 3.00 24
M F ish e rs  A rr ivada  Motel 72 3.00 20
M Tod Motel 246 3.00 108
M Gables 141 3.00 20
M Normandie Motel 194 3.00 15
M S iIv e r  Queen Motel 221 3.00 14
H D esert  S ta r  Motel 119 3.00 55
M Getway Motel 142 3.00 45
No. o f  
No. of n o n -res .
Rooms pop. w/in 
w i th in  B/width 
B/width [(X i)* (A )*(B )] /  [365*TOT]
wi th in  
1 mi le 
10877 24035
APPENDIX-3 B -2
Route: 1-15 to US 95 from Arizona
Non-Resident Population Estimation (cont)
Band Number
Name of HOT/MOT Width of
TYPE R esorts IDS (m ile) Rooms
M H il to n  Corp ( P a ra d is e  ) 36 3.00 3174
M S ta r d u s t  H ote l/C asino 58 3.00 1326
H Landmark Hote l/C asino 33 3.00 499
M V i l l a  Roma Motel 267 3.00 100
M Domino Motel 122 3.00 38
M Blue Angle Hotel 86 3.00 83
M Town & Country Motel 250 3.00 29
M Las Vegas Motel 176 3.00 21
M New West Motel 192 3.00 42
M Showboat Hote l/C asino 56 3.00 488
M F o r te  Hote ls  I n t . (downtown) 254 3.00 58
M Las Vegas Inn/Casino 175 3.00 223
M F o r te  H ote ls  ln t . (LV  S t r i p ) 256 3.00 99
M Casa Blanca Inn 96 3.00 21
M U.S. Motel 259 3.00 36
M V i l l a  Vegas Motel 268 3.00 23
M V al ley  Motel 263 3.00 22
M Cheyenne Motel 100 3.00 30
M El Rancho 16 3.00 1025
M Golden West Motel 149 3.00 15
M El Mirador 131 3.00 27
H S ta r  View Motel 228 3.00 24
M C irc u s -C irc u s  Hote l/C asino 12 3.00 2788
M Lam plighter  Motel 174 3.00 33
M Monterey Lodge motel 183 3.00 34
H S t r i p  Hotel 233 3.00 80
M Ferguson M otoresor ts  Inc 136 3.00 66
M Hialah  Motel 152 3.00 7
Barce lona  M R est .  & Lounge 74 3.00 179
M S a fa r i  Motel 217 3.00 23
M Rummel Motel 216 3.00 21
M High Hat 153 3.00 31
M A lg ie r s 65 3.00 105
M Vegas World Hote l/C asino 62 3.00 852
M Ambassador Motel East 75 3.00 102
M Exber Inc ( Fremont ) 273 3.00 115
M Thunderbird  Hote l/C asino 59 3.00 287
M Biltm ore  Vegas Motel 84 3.00 38
M Black Jack Motel 85 3.00 20
M Westward Ho Hotel LV 275 3.00 1000
M Bow & Arrow Motel 91 3.00 12
M Sky Ranch Motel 224 3.00 29
M S t a r r  Motel 227 3.00 22
M Holiday House 156 3.00 75
M Rancho Anita  Motel 208 3.00 30
M Royal Las Vegas Hotel 50 3.00 238
M P e te r  Pan Motel 203 3.00 46
M Hoiiday Motel 157 3.00 41
M Palace  S t a t i o n 44 3.00 451
M Sunshine Manor Motel 238 3.00 26
M Thai Royal Motel 244 3.00 12
M La Palm Motel 169 3.00 44
M Shalimar Hotel & Casino 220 3.00 102
M R o u le t t e  Motel 213 3.00 26
M Westwind Motel 83 3.00 129
M Yucca Motel 277 3.00 22
M Brooks Motel 93 3.00 22
M Sahara H ote l/C asino 51 3.00 1500
M P u rp le  Sage Motel 206 3.00 17
M Im perial  Motel 160 3.00 17
H Super 8 240 3.00 110
M Ambassador Motel 70 3.00 62
M Marianna Inn 79 3.00 88
M The P a lac e  Motel 200 3.00 24
M R itz  Vegas Motel 210 3.00 12
M Boulevard Hotel Inc 90 3.00 55
No. of 
No. of n o n - re s .
Rooms pop. w/in 
w i th in  B/width 
B/width [(Xi)*(A)*(B)]/[365*TOTJ
APPENDIX-3 B - 3
Route: 1-15 to US 95 from Arizona
Non-Resident Population Estimation (cont)
Band Number
Name of HOT/MOT Width of
TYPE R eso r ts IDS (m ile ) Rooms
M Alpine Apartment Motel 69 3 .00 40
M Par-A-Dice 201 3.00 53
M Bonanza Lodge Motel 88 3.00 33
M Jackpot Motel 162 3 .00 22
M Ponderosa Motel 204 5.00 28
M El Morocco Motel 132 5.00 252
H Convention Center  Lodge 106 5.00 56
M Q u a l i t y  Inn 46 5.00 320
M F r o n t i e r  H o te l /C asino 20 5.00 592
H H il to n  Corp ( Flamingo ) 18 5.00 3173
M P a ra d is e  Resort  Inn 202 5.00 204
M Paddlewheel Hote l/C asino 43 5.00 192
M Comet Motel 103 5.00 19
M La Quinta  Motor Inns Inc 171 5.00 114
M Days Inn 112 5.00 32
M Mi rage 40 5.00 3049
M Cimmaron Motel 101 5.00 21
H C a e s a r ' s  Pa lace 9 5.00 1648
M Center  S t r i p  Inn 99 5.00 92
H Barbary Coast H ote l/C asino 5 5.00 198
M Gold Coast 21 5.00 300
M Vagabond Motel 261 5.00 364
H Capri Motel 95 5.00 19
M Sundown Motel 235 5.00 8
M Forte  Hote ls  I n t . ( c e n t e r  S t i r p ) 255 5.00 128
M T a h i t i  Motor Hotel 242 5.00 60
M Holiday Inns Hote l/C asino 26 5.00 1395
M Boardwalk H ote l/C asino 7 5.00 201
M Fo r te  H ote ls  I n t . ( c e n t e r  S t i r p ) 253 5.00 159
M Sands Hotel 54 5.00 720
M C o n t in e n ta l  Hotel Ltd 27 5.00 400
M D eser t  Inn Hote l /C asino 13 5.00 821
M Im peria l  Pa lace  H ote l/C asino 30 5.00 2700
M Super 8 241 5.00 300
M Las Vegas Courtyard 35 5.00 149
M Days Inn ( LV Blvd ) 111 5.00 127
M Sand Dunes Motel 218 5.00 35
H R iv ie ra  H ote l /C asino 49 5.00 2136
M Best Western Mardi Gras Inn 37 5.00 314
M Hops Motel 159 5.00 35
M Maxim Hote l /C asino 38 5.00 795
M Residence Inn 48 5.00 192
M Tam Oshanter  Motel 243 5.00 100
M Aladdin H ote l/C asino 1 5.00 1100
M S a in t  Tropez(Harmon Ave) 57 5.00 150
H Stevens Motel & Apts 231 5.00 58
M S h e f f i e l d  Inn 55 5.00 228
H S u n r i s e  V is ta  Motel 236 5.00 64
M Walden Motel 270 5.00 10
H Jamaica motel 163 5.00 90
M C a r r ia g e  House Hotel 11 5.00 143
M La Concha Motel 168 5.00 100
M Great Western ( 465-DI ) 117 5.00 87
M H itch in  Post Motel 155 5.00 10
M Rio H ote l /C asino 281 5.00 424
M Highland Inn 154 5.00 123
M Grand Flamingo 150 5.00 220
M Golden C i ty  Motel 147 5.00 28
M Warren Inn 271 5.00 58
M A lex is  Park 2 5.00 500
M Dunes Hotel 14 5.00 1160
M Lucky Cuss Motel 179 5.00 12
M Conventioner 279 5.00 76
M Monaco Motel 181 5.00 71
H Bourbon S t r e e t  Casino 8 5.00 150
M B a l l y ' s 4 5.00 2832
No. of 
Rooms 
wi t h in  
B/width
No. of 
n o n - r e s . 
pop. w/in  
B/width
C(Xi)*(A)*(B)]/[365*TOT]
wi t h in  
3 mi le  
28332 62607
wi th in 
5 mile
APPENDIX-3 B -4
Route: 1-15 to US 95 from Arizona
Non-Resident Population Estimation (cont)
Band Number
Name of HOT/MOT Width of
TYPE R esorts IDS (m ile) Rooms
M Great Western ( 505-01 ) 108 5.00 128
M 4 9 ‘e r  Motel 135 5.00 28
M Hotel Sombero Inc 225 10.00 45
M Tropicana Inn 258 10.00 117
M Casa Malaga Motel 97 10.00 44
M Monie Marie Motel 182 10.00 54
M LV Comfort Inn 105 10.00 106
M MGM Marina Inc 39 10.00 705
M Olympus Inn 198 10.00 56
M Warren Motel Apartments 272 10.00 55
H D esert  Rose Motel 118 10.00 56
M Tropicana Hote l/C asino 60 10.00 1909
M Diamond Inn Motel 120 10.00 44
M Fez Motel 137 10.00 50
M Dreamland 124 10.00 16
M King 8 Motel 31 10.00 298
M Dynasty Inn 125 10.00 21
M Full  Moon 139 10.00 41
M E-Z 8 Motel 126 10.00 127
M A l l s t a r  Inns 68 10.00 139
M Econo Inn 128 10.00 88
M White Sands Motel 276 10.00 33
M Motel 8 186 10.00 26
M Travelodge Tropicana 257 10.00 150
M Motel 6 185 10.00 880
M Gatewood Motel 143 10.00 18
M Super 8 239 10.00 150
M King A lb e r t  Corp 164 10.00 104
M S i l v e r  Sands Motel 222 10.00 25
M Glasspool Inn 144 10.00 46
M Ali Baba 66 10.00 34
M Hotel San Remo 29 10.00 324
M Royal Oasis Motor Inn 215 10.00 140
M Holiday Royale Hotel 158 10.00 300
M Hacienda Hote l/C asino 25 10.00 780
M Nevada Pa lace  H ote l/C asino 42 10.00 220
M Sam Town Hote l/C asino 53 10.00 203
M Rodeway Inn of Las Vegas 212 10.00 97
H A l l s t a r  Inns 67 10.00 161
M A irp o r t  Inn 64 10.00 340
M Sunset Motel (bou lder  Hwy) 237 10.00 24
M Best Western McCarran 80 10.00 96
M Tiki Motel 245 10.00 22
H Exca libu r 280 10.00 4032
M Klondike Motor Inn 165 10.00 150
No. of 
No. of n o n - re s .
Rooms pop. w/in 
w i th in  B/width 
B/width  [ (X i)* (A )*(B )] / [365*TOT]
57630 127348
wi th i  n 
10 mile  
69956 154585
Note: Cell  L = cumulative  number of rooms
w i th in  a d e s ig n a te d  band width
APPENDIX-3 B - 5
Appendix 3-C
Route: 1-15 to US 95 from California 
Non-Resident Population Estimation
HOTELS AND MOTELS WITHIN VARIOUS BANDWIDTHS ALONG ROUTE (m u lt ip ly  band width by 2 to  o b ta in  c o r r id o r  width)
1989 v i s i t o r  volume (A) =
LAS VEGAS HOTEL/MOTEL INVENTORY 1989 Ave. n ig h t  s ta y  (B) =
No. of  room w/in B/width =
Source: LAS VEGAS VISITORS AND CONVENTION AUTHORITY T ota l  Hotel/Motel Room =
No. of 
No. of n o n - re s .
Band Number Rooms pop. w/in
Name of HOT/MOT Width of w i th in  B/width
TYPE R eso r ts  IDS (m ile )  Rooms B/width [ (X i)* (A )*(B )] / [365*TOT]
Longhorn Hotel 
A-Avis Apartments
M F ish e r s  A rr ivada  Motel 
Sunshine Motel Corp(LV Blvd S) 
Gold Key MoteKE Fremont)
72 20
H Squadron Execu tive  S u i te s 122
M Lamp L ig h te r  Motel 
S i l v e r  Spur Hotel & Houston 
Ye Kings Rest Motel
33
M Sunset Motel (E Fremont)
Kings Rest Motel 
Kim John & S te l  la 
S tage  Coach Inn Inc 
Vegas Motel
Gold Key MoteKE Fremont) 
Great Western ( 7th S t r e e t )  
Chief Hotel Court 
Gold Key Motel(LV Blvd S) 
Santa  Fe T ra i I  Motel 
S i l v e r  S t a te  Dev & Management 
The S ix th  & Carson Motel 
Las Vegan Hotel 
Im per ia l  P a lace  Inc
25
M Linda Manor 
Higgins Motel
192
H Nevada Landing 
Midway Motel
41 300
M Yucca Motel
Lee Canyon Ski L i f t  Inc 
Grayson Motel
277 22
H Ja c k ie  Gaughan Hotel 161
M Days Inn (LV Blv) 111 127
M Nylen Motet & T r a i l e r  Park 195 8
H P a lace  S t a t i o n 44 0.25 451
H Gold S t r i k e  ( Jean ) 999 0.25 300 added 5/23
H Nevada Landing ( Jean ) 999 0.25 300 added 5/23
H PriMadonna ( S t a t e l i n e  ) 999 0.25 300 added 5/23
H Whiskey Pe tes  ( S t a t e l i n e  ) 999 0.25 258 w i th in added 5/23
M E-Z 8 Motel 126 0.25 127 0.25 m ile
M A l l s t a r  Inns 68 0.25 139
M Travelodge Tropicana 257 0.25 150
H King 8 Motel 31 0.25 298 2546 5626 updated 5/23
M Las Vegas Inn/Casino 175 0.25 223
H C a e s a r ' s  Pa lace 9 0.50 1648
M Sunshine Manor Motel 238 0.50 26
H Sands Hotel 54 0.50 720
H Dunes Hotel 14 0.50 1160
M F o r te  H ote ls  I n t . ( c e n t e r  S t i r p ) 253 0.50 159
M Moulin Rouge Hotel 189 0.50 111
M D esert  Rose Motel 118 0.50 56
H H il to n  Corp ( Flamingo ) 18 0.50 3173
H Boardwalk Hote l/C asino 7 0.50 201
M La Quinta  Motor Inns Inc 171 0.50 114
M Center  S t r i p  Inn 99 0.50 92
APPENDIX-3C-1
Route: 1-15 to US 95 from California 
Non-Resident Population Estimation (cont)
No. of
Band Number Rooms
Name of HOT/MOT Width of w i th in
TYPE R esor ts IDS (m ile ) Rooms B/width
M Jamaica motel 163 0.50 90
M Keiserman Daniel Trust 94 0.50 81
M Im perial  Hotel 160 0.50 17
H Barbary Coast H ote l/C asino 5 0.50 198
M Glasspool Inn 144 0.50 46
M Apache Motel 71 0.50 44
M Fez Motel 137 0.50 50
M Warren Motel Apartments 272 0.50 55
M S i l v e r  Sands Motel 222 0.50 25
M Ali Baba 66 0.50 34
M S t r i p  Hotel 233 0.50 80
H Mi rage 40 0.50 3049
M Jackpot  Motel 162 0.50 22
H E xca libu r 280 0.50 4032
M Full  Moon 139 0.50 41
H Vegas World Hote l /C asino 62 0.50 852
M Motel 8 186 0.50 26
H Tropicana H o te l /C asino 60 0.50 1909 w ith in
H Hacienda Hote l /C asino 25 0.50 780 0.50 mile
M Klondike Motor Inn 165 0.50 150
M Rodeway Inn of Las Vegas 212 0.50 97 22108
H Rio H ote l /C asino 281 0.50 424
M Diamond Inn Motel 120 1.00 44
H Gold Coast 21 1.00 300
H Royal Oasis Motor Inn 215 1.00 140
M Royal Motel 214 1.00 14
H Aladdin H o te l /C asino 1 1.00 1100
M LV Comfort Inn 105 1.00 106
H Royal Las Vegas Hotel 50 1.00 238
M Convention Center  Lodge 106 1.00 56
H Fremont H o te l /C asino 52 1.00 452
H D esert  Inn H ote l /C asino 13 1.00 821
H Park H ote l /C asino 45 1.00 435
M Robe 's  Motor Lodge 211 1.00 11
M Westward Ho Hotel LV 275 1.00 1000
M Daisy Motel 109 1.00 151
H S ta rd u s t  H ote l /C asino 58 1.00 1326
H R i tz  Vegas Motel 210 1.00 12
M Vi I la  Vegas Motel 268 1.00 23
M Days Inn 111 1.00 127
M V i l la  Inn Motel 266 1.00 44
H Rancho Anita  Motel 208 1.00 30
M A lg ie rs 65 1.00 105
M Del Mar Motel 113 1.00 35
M Vagabond Motel 261 1.00 364
M The P a lace  Motel 200 1.00 24
M Tropicana Inn 258 1.00 117
M Olympus Inn 198 1.00 56
M Forte  H ote ls  In t . lLV  S t r i p ) 256 1.00 99
M Oasis motel 196 1.00 33
H Bourbon S t r e e t  Casino 8 1.00 150
H Lady Luck H o te l /C asino 32 1.00 796
M Tod Motel 246 1.00 108
M D esert  S ta r  Motel 119 1.00 55
M Thai Royal Motel 244 1.00 12
H Imperial  P a lace  H ote l /C asino 30 1.00 2700
M T ah i t i  Motor Hotel 242 1.00 60
M Normandie Motel 194 1.00 15
M Westwind Motel 83 1.00 129
M Domino Motel 122 1.00 38
H C a l i f o r n i a  H ote l /C asino 10 1.00 650
M New West Motel 192 1.00 42
H C arr iag e  House Hotel 11 1.00 143
H El Rancho 16 1.00 1025
M Bow & Arrow Motel 91 1.00 12
M Dynasty Inn 125 1.00 21
No. of 
n o n - r e s . 
pop. w /in  
B/width
48853 updated  5/23
APPENDIX-3 C-2
Route: 1-15 to US 95 from California
Non-Resident Population Estimation
Band Number
Name of HOT/MOT Width of
TYPE R esorts IDS (m ile ) Rooms
M Brooks Motel 93 1.00 22
H Hotel San Remo 29 1.00 324
H C ircu s -C ire u s  Hote l /C asino 12 1.00 2788
M Econo Inn 128 1.00 88
M Casa Malaga Motel 97 1.00 44
M Eden 's  Hotel 129 1.00 46
H Las Vegas Country Club 34 1.00 212
M El Cid Hotel 130 1.00 162
M Sand Dunes Motel 218 1.00 35
M El Mirador 131 1.00 27
H Gold Spike 22 1.00 109
M El Morocco Motel 132 1.00 252
H Sahara  Hote l /C asino 51 1.00 1500
H F i t z g e r a l d  Hote l /C asino 17 1.00 652
M White Sands Motel 276 1.00 33
M Motel 6 185 1.00 880
H Thunderbird H ote l /C asino 59 1.00 287
H Hotel Nevada 28 1.00 161
M V ic to ry  Hotel-Motel 265 1.00 31
M Monterey Lodge motel 183 1.00 34
H Maxim H ote l /C asino 38 1.00 795
M Fun C ity 140 1.00 88
M F o r te  H o te ls  I n t . ( c e n t e r  S t i r p ) 255 1.00 128
M Monie Marie Motel 182 1.00 54
M Downtown Convent Center  Inn 76 1.00 95
M Getway Motel 142 1.00 45
M Super 8 241 1.00 300
M Monaco Motel 181 1.00 71
M Suli nda By Gas Ii ght 234 1.00 155
H Holiday Inns H o te l /C asino 26 1.00 1395
M S t a r r  Motel 227 1.00 22
H Four Queens 19 1.00 720
M Casa Blanca Inn 96 1.00 21
M Golden Inn Motel 148 1.00 71
M Shalimar Hotel & Casino 220 1.00 102
M Golden West Motel 149 1.00 15
H R iv ie ra  H ote l /C asino 49 1.00 2136
M Grand Flamingo 150 1.00 220
K B a l l y ' s 4 1.00 2832
H F r o n t i e r  H o te l /C as ino 20 1.00 592
H MGM Marina Inc 39 1.00 705
M High Hat 153 1.00 31
M Town Palms Hotel 249 1.00 90
M H i ghI and Inn 154 1.00 123
M B iltm ore  Vegas Motel 84 1.00 38
M La Concha Motel 168 1.00 100
M Hotel Sombero Inc 225 1.00 45
M Holiday House 156 1.00 75
M Rummel Motel 216 1.00 21
M Hoiiday Motel 157 1.00 41
H Union Plaza  H ote l /C asino 61 1.00 1038
M Koala Imports 167 1.00 50
M Tam Oshanter  Motel 243 1.00 100
H Rainbow Vegas Hotel 47 1.00 272
M Casbah Hotel 98 1.00 100
H Golden Nugget Inc 24 1.00 1917
H B in io n 's  Horseshoe 6 1.00 379
H Arizona C h a r l i e s 3 1.00 100
M Boulevard Hotel Inc 90 1.00 55
H Golden Gate 23 1.00 106
H Qua Ii ty  Inn 46 3.00 320
H Las Vegas Courtyard 35 3.00 149
M King A lb e r t  Corp 164 3.00 104
M Somerset House Motel 226 3.00 104
M Knotty P ine  Motel 166 3 .00 19
M C res t  Motel 107 3.00 154
No. of 
Rooms 
wi t h in  
B/width
wi t h in  
1 mile 
58257
(cont)
No. of 
n o n - r e s . 
pop. w/in 
B/width
l(X i)* (A )* (B )] /  [365*TOT]
128733 updated  5/23
APPENDIX-3C-3
Route: 1-15 to US 95 from California
Non-Resident Population Estimation (cont)
Band Number
Name of HOT/MOT Width of
TYPE R esorts IDS (m ile) Rooms
H R o u le t t e  Motel 213 3.00 26
H La Palm Motel 169 3.00 44
H Comfort Inn 104 3.00 150
H Hialah Motel 152 3.00 7
H S a in t  TropezCHarmon Ave) 57 3.00 150
M Lam plighter  Motel 174 3.00 33
M C i ty  Center  Motel 102 3.00 57
M Las Vegas Motel 176 3.00 21
M S a fa r i  Motel 217 3.00 23
M L ib e r ty  Inn Motel 178 3.00 28
M Warren Inn 271 3.00 58
M Lucky Motel 180 3.00 28
M Cheyenne Motel 100 3.00 30
M Gables 141 3.00 20
M S i l v e r  Queen Motel 221 3.00 14
M Motel 5 184 3.00 11
M V is ta  Motel 269 3.00 43
H S h e f f i e ld  Inn 55 3.00 228
H Paddlewheel Hote l /C asino 43 3.00 192
M Motel Vegas Verdes 188 3 .00 14
M Sky Ranch Motel 224 3.00 29
M Downtowner Motel 123 3 .00 200
M Hops Motel 159 3.00 35
M Dix ie  Motel 121 3 .00 10
M Holiday Royale Hotel 158 3.00 300
M Great Western ( 465-DI ) 117 3.00 87
M V i l l a  Roma Motel 267 3.00 100
M D esert  Moon Motel 116 3.00 24
H S ta r  View Motel 228 3.00 24
M Par-A-Dice 201 3.00 53
M S t a r l i t e  Motel 229 3.00 30
M P e te r  Pan Motel 203 3.00 46
H A irp o r t  Inn 64 3.00 340
M Purp le  Sage Motel 206 3.00 17
M S t r i p  91 Motel 232 3.00 17
M Days Inn(Fremont) 110 3.00 147
M Bonanza Lodge Motel 88 3.00 33
M T ra v e le r s  Motel 252 3.00 36
M Blue Angle Hotel 86 3.00 83
H Residence Inn 48 3.00 192
M V alley  Motel 263 3.00 22
M Lee Motel 177 3.00 85
M Uptown Motel 260 3.00 30
M Beverly Palms 278 3.00
M U.S. Motel 259 3.00 36
M Ferguson M oto re so r ts  Inc 136 3.00 66
M Black Jack Motel 85 3.00 20
H Showboat Hote l /C asino 56 3.00 488
M Alpine Apartment Motel 69 3.00 40
H El Cortez  H ote l /C asino 15 3.00 308
M Ambassador Motel 70 3.00 62
M D esert  H i l l s  Motel 114 3.00 29
M Best Western Parkview Inn 82 3.00 56
M Exber Inc ( Fremont ) 273 3.00 115
H Best  Western Mardi Gras Inn 37 3.00 314
H Great Western ( 505-DI ) 108 3.00 128
M Best Western McCarran 80 3.00 96
H A lex is  Park 2 3.00 500
M Marianna Inn 79 3.00 88
H C o n t in en ta l  Hotel Ltd 27 3.00 400
H H il to n  Corp ( P a ra d is e  ) 36 3.00 3174
M Ninth S t r e e t  Motel 193 3.00 82
M Ambassador Motel East 75 3.00 102
M P a ra d is e  R esort  Inn 202 3.00 204
M Town Lodge Motel 248 3.00 46
M La Paloma Motel 170 3.00 20
No. of 
No. of n o n - re s .
Rooms pop. w/in  
w ith in  B/width 
B/width C(Xi)*(A)*(B)]/[365*T0T]
APPENDIX-3 C-4
Route: 1-15 to US 95 from California
Non-Resident Population Estimation (cont)
No. of 
No. of  n o n - re s .  
Band Number Rooms pop. w/in
Name of HOT/MOT Width of wi th in B/width
YPE R esorts IDS (m ile ) Rooms B/width C(Xi)*(A)*(B)]/[365*T(
M Forte  Hote ls  Int.(downtown) 254 3 .00 58
M Hotel Regency 187 3 .00 48
M Town & Country Motel 250 3.00 29
H Landmark H ote l/C asino 33 3 .00 499 wi th in
M Ogden House 197 3 .00 102 3 mi le
M Conventioner 279 3.00 76 69467 153505 updated  5/23
M Travel Inn Hotel 251 3.00 57
M Branding Iron  Motel 92 5 .00 16
M H itch in  Post Motel 155 5.00 10
M Comet Motel 103 5.00 19
M Capri Motel 95 5.00 19
M Sundown Motel 235 5.00 8
M Golden C i ty  Motel 147 5.00 28
M Vegas Chale t  Motel 264 5.00 53
M 4 9 'e r  Motel 135 5.00 28
H Cimmaron Motel 101 5.00 21
M S u n r ise  V is ta  Motel 236 5.00 64
H Walden Motel 270 5.00 10
M Lucky Cuss Motel 179 5.00 12 w ith in
M La S i e s t a  Motel 172 5.00 16 5 mile
M Ponderosa Motel 204 5.00 28 69819 154283 updated  5/23
M Arrowhead Motel 73 5.00 20
M Sky Motel 223 10.00 21
M Super 8 239 10.00 150
M Barcelona M R es t .  & Lounge 74 10.00 179
H Sam Town H ote l/C asino 53 10.00 203
M Stevens Motel & Apts 231 10.00 58
M Gatewood Motel 143 10.00 18
M Sunset Motel (b o u ld e r  Hwy) 237 10.00 24
M Super 8 240 10.00 110
H Nevada Pa lace  H ote l/C asino 42 10.00 220
M Dreamland 124 10.00 16 wi th in
M A l l s t a r  Inns 67 10.00 161 10 mile
M Best  Western N e l l i s  Motor Inn 81 10.00 52 71053 157009 updated  5/23
M Tiki Motel 245 10.00 22
Tota l  = 72063
Note: Cell  K = cum ula tive  sum of a l l  h o te l  rooms
w i th in  the  d e s ig n a te d  band width
APPENDIX-3C-5
